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ɋɈɄɊȺЩЁɇɇɕɃ ɉȺɋɉɈɊɌ ɄɅɘɑȿȼɋɄɈɃ Ƚɗɋ 
 
1. ɇɚɢɦɟɧɨɜɚɧɢɟ ɪɟɤɢ ................................................................................... Ɍɨɦɶ;              
2. Ɇɟɫɬɨɧɚɯɨɠɞɟɧɢɟ Ƚɗɋ ................................................. Ʉɟɦɟɪɨɜɫɤɚɹ ɨɛɥɚɫɬɶ; 
3. Ɍɢɩ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɭɫɬɚɧɨɜɤɢ .................................................................. Ƚɗɋ;                
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ɛ) ɜɫɟɯ ɬɭɪɛɢɧ ................................................................................................ 1512 ɦ³/ɫ; 
ɜ) ɦɚɤɫɢɦɚɥɶɧɵɣ ɫ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ: 0,1% ............................................. 6194 ɦ3/ɫ; 
 0,01% ........................................... 7242 ɦ3/ɫ; 
ɝ) ɦɢɧɢɦɚɥɶɧɵɣ ............................................................................................... 400 ɦ³/ɫ;                 
5. ɉɚɪɚɦɟɬɪɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ: 
ɚ) ɯɚɪɚɤɬɟɪ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɬɨɤɚ .......................................................... ɦɧɨɝɨɥɟɬɧɢɣ; 
ɛ) ɨɬɦɟɬɤɚ: ɇɉɍ .................................................................................................. 184 ɦ; 
 Ɏɉɍ .................................................................................................. 185 ɦ; 
 ɍɆɈ ................................................................................................. 179 ɦ; 
ɜ) ɨɛɴɟɦɵ: 
 ɩɨɥɧɵɣ ........................................................................................................... 26,7 ɦ3; 
 ɩɨɥɟɡɧɵɣ ......................................................................................................... 9,8 ɦ3; 
6. ɇɚɩɨɪɵ Ƚɗɋ:  
ɚ) ɦɚɤɫɢɦɚɥɶɧɵɣ................................................................................................. 39,8 ɦ; 
ɜ) ɪɚɫɱɟɬɧɵɣ ........................................................................................................ 22,7 ɦ;  
ɝ) ɦɢɧɢɦɚɥɶɧɵɣ .................................................................................................. 20,0 ɦ; 
7. ɗɧɟɪɝɟɬɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: 
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 ɭɫɬɚɧɨɜɥɟɧɧɚɹ ............................................................................................ 513 Ɇȼɬ; 
 ɝɚɪɚɧɬɢɪɨɜɚɧɧɚɹ ........................................................................................ 356 Ɇȼɬ; 
ɛ) ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ ɷɧɟɪɝɢɢ ....................................... 2,3 ɦɥɪɞ. ɤȼɬ·ɱ; 
8. Ȼɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ (ɨɛɳɚɹ ɞɥɢɧɚ / ɦɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ): 
ɚ) ɥɟɜɨɛɟɪɟɠɧɚɹ ɝɥɭɯɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ ............................................ 134 ɦ / 54 ɦ; 
ɛ) ɩɪɚɜɨɛɟɪɟɠɧɚɹ ɝɪɭɧɬɨɜɚɹ ɩɥɨɬɢɧɚ ...................................................... 53 ɦ / 54 ɦ; 
ɜ) ɩɪɚɜɨɛɟɪɟɠɧɚɹ ɝɥɭɯɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ ....................................... 236,4 ɦ / 54 ɦ; 
ɝ) ɫɨɩɪɹɝɚɸɳɢɣ ɭɫɬɨɣ ................................................................................ 53 ɦ / 54 ɦ; 
ɞ) ɫɬɚɧɰɢɨɧɧɚɹ .......................................................................................... 223 ɦ / 54 ɦ; 
ɟ) ɜɨɞɨɫɥɢɜɧɚɹ ............................................................................................ 95 ɦ / 54 ɦ;  
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ɚ) ɬɢɩ ................................................................................... ɩɨɜɟɪɯɧɨɫɬɧɵɣ ɜɨɞɨɫɥɢɜ; 
ɛ) ɱɢɫɥɨ ɢ ɪɚɡɦɟɪ ɩɪɨɥɟɬɨɜ .......................................................... 5 ɨɬɜɟɪɫɬɢɣ 16×10; 
ɜ) ɨɛɳɚɹ ɞɥɢɧɚ ....................................................................................................... 95 ɦ; 
ɝ) ɦɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ ........................................................................................ 54 ɦ; 
10. Ɂɞɚɧɢɟ Ƚɗɋ: 
ɚ) ɬɢɩ ɡɞɚɧɢɹ ......................................................................................... ɩɪɢɩɥɨɬɢɧɧɨɟ; 
ɛ) ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ ...................................................................................................... 6; 
ɛ) ɝɪɭɧɬɵ ɜ ɨɫɧɨɜɚɧɢɢ .................................................................................. ɩɟɫɱɚɧɢɤ; 
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ɜ) ɬɢɩ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ................................................. ɛɟɬɨɧɧɚɹ ɬɪɚɩɟɰɟɜɢɞɧɚɹ;     
ɝ) ɬɢɩ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ ....................................................................... ɢɡɨɝɧɭɬɚɹ; 
ɞ) ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɨɫɹɦɢ ɚɝɪɟɝɚɬɨɜ ................................................................. 32 ɦ; 
11. Ɉɫɧɨɜɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ: 
ɚ) ɬɢɩ ɬɭɪɛɢɧɵ ....................................................................................... ɉɅ40ɚ-ȼ-800; 
ɛ) ɬɢɩ ɝɟɧɟɪɚɬɨɪɚ ............................................................................... ɋȼ-1160/180-72; 
ɜ) ɦɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ ............................................................................. 103,5 Ɇȼɬ; 
ɝ) ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ................................................................................. 83,3 ɨɛ/ɦɢɧ; 
ɞ) ɬɢɩ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ .................................................................. ɌȾɐ-225000/220; 
12. Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ: 
ɚ) ɭɞɟɥɶɧɵɟ ɩɨɤɚɡɚɬɟɥɢ .................................................................. 87627,31 ɪɭɛ./ɤȼɬ; 
ɛ) ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɷɧɟɪɝɢɢ ...................................................................... 14 ɤɨɩ/ɤȼɬ·ɱ; 
ɜ) ɩɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ:  ɑȾȾ ................................................ 13150 ɦɥɧ. ɪɭɛ.; 
 ȼɇȾ ................................................................... 20 %;   























ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɝɢɞɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ ɢɦɟɟɬ ɪɹɞ ɩɪɟɢɦɭɳɟɫɬɜ 
ɩɟɪɟɞ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɞɪɭɝɢɯ ɷɧɟɪɝɨɪɟɫɭɪɫɨɜ: 
1. Ƚɢɞɪɨɷɧɟɪɝɢɹ – ɜɨɡɨɛɧɨɜɥɹɟɦɵɣ ɢɫɬɨɱɧɢɤ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ 
ɝɢɞɪɨɷɧɟɪɝɢɢ ɩɨɡɜɨɥɹɟɬ ɫɨɤɪɚɬɢɬɶ ɩɨɬɪɟɛɥɟɧɢɟ ɭɝɥɟɜɨɞɨɪɨɞɧɨɝɨ ɬɨɩɥɢɜɚ ɞɥɹ 
ɧɭɠɞ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɢ. 
2. ɋɟɛɟɫɬɨɢɦɨɫɬɶ 1 ɤȼɬ∙ɱ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɜɵɪɚɛɚɬɵɜɚɟɦɨɣ ɧɚ Ƚɗɋ 
ɧɚɦɧɨɝɨ ɦɟɧɶɲɟ, ɱɟɦ ɧɚ ɬɟɩɥɨɜɨɣ ɫɬɚɧɰɢɢ, ɨɬɫɸɞɚ ɛɵɫɬɪɚɹ ɨɤɭɩɚɟɦɨɫɬɶ 
ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ ɡɚɬɪɚɱɟɧɧɵɯ ɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɨ Ƚɗɋ. 
3. ɇɚ ɜɵɪɚɛɨɬɤɭ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ Ƚɗɋ ɬɪɟɛɭɟɬɫɹ ɡɧɚɱɢɬɟɥɶɧɨ ɦɟɧɶɲɟ 
ɪɚɛɨɱɟɣ ɫɢɥɵ, ɢɡ-ɡɚ ɩɪɨɫɬɨɬɵ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ. 
4. Ƚɗɋ ɨɛɥɚɞɚɟɬ ɜɵɫɨɤɨɣ ɦɚɧɟɜɪɟɧɧɨɫɬɶɸ ɢ ɝɢɛɤɨɫɬɶɸ ɜ ɪɚɛɨɬɟ. ȽȺ ɦɨɠɟɬ 
ɛɵɬɶ ɡɚɩɭɳɟɧ ɧɚ ɯɨɥɨɫɬɨɣ ɯɨɞ ɢ ɜɤɥɸɱɟɧ ɜ ɪɚɛɨɬɭ ɜ ɬɟɱɟɧɢɢ ɤɨɪɨɬɤɨɝɨ ɜɪɟɦɟɧɢ. 
5. ɉɨ ɫɪɚɜɧɟɧɢɸ ɫ ɬɭɪɛɨɚɝɪɟɝɚɬɚɦɢ, ɝɢɞɪɨɚɝɪɟɝɚɬɵ ɢɦɟɸɬ ɛɨɥɟɟ ɜɵɫɨɤɢɣ 
ɄɉȾ. 
6. ɇɚ Ƚɗɋ ɡɧɚɱɢɬɟɥɶɧɨ ɦɟɧɶɲɟ ɚɜɚɪɢɣɧɨɫɬɶ ɢ ɢɡɧɨɫ ɨɛɨɪɭɞɨɜɚɧɢɹ, 
ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɨɧɢ ɛɨɥɟɟ ɧɚɞɟɠɧɵ ɜ ɷɤɫɩɥɭɚɬɚɰɢɢ. 
7. ȼɨɡɦɨɠɧɨɫɬɶ ɩɨɥɭɱɟɧɢɹ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɛɨɥɶɲɢɯ ɤɨɥɢɱɟɫɬɜɚɯ ɢ 
ɧɢɡɤɨɣ ɫɬɨɢɦɨɫɬɢ, ɫɬɢɦɭɥɢɪɭɟɬ ɪɚɡɜɢɬɢɟ ɷɥɟɤɬɪɨɟɦɤɢɯ ɩɪɨɢɡɜɨɞɫɬɜ. 
8. Ɉɞɧɨɜɪɟɦɟɧɧɨ ɫɨ ɫɬɪɨɢɬɟɥɶɫɬɜɨɦ Ƚɗɋ ɪɚɡɪɟɲɚɸɬɫɹ ɜɨɩɪɨɫɵ 
















1 Ⱥɧɚɥɢɡ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɢ ɨɩɪɟɞɟɥɟɧɢɟ ɜɧɟɲɧɢɯ ɭɫɥɨɜɢɣ  
ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ Ƚɗɋ 
 
Ɍɨɦɶ — ɪɟɤɚ ɜ Ɂɚɩɚɞɧɨɣ ɋɢɛɢɪɢ, ɩɪɚɜɵɣ ɩɪɢɬɨɤ Ɉɛɢ. Ɂɚɪɨɠɞɚɟɬɫɹ ɧɚ 
ɡɚɩɚɞɧɨɦ ɫɤɥɨɧɟ Ⱥɛɚɤɚɧɫɤɨɝɨ ɯɪɟɛɬɚ ɦɟɠɞɭ ɫɟɜɟɪɧɵɦɢ ɨɬɪɨɝɚɦɢ ɯɪɟɛɬɚ 
Ʉɚɪɥɵɝɚɧ ɢ ɝɨɪɨɣ «ȼɟɪɲɢɧɚ Ɍɨɦɢ». 
 




Ʉɥɢɦɚɬ ɪɚɣɨɧɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɝɢɞɪɨɭɡɥɚ – ɭɦɟɪɟɧɧɨ-ɯɨɥɨɞɧɵɣ. 
Ɂɚɦɟɪɡɚɟɬ ɜ ɤɨɧɰɟ ɨɤɬɹɛɪɹ — ɧɚɱɚɥɟ ɧɨɹɛɪɹ, ɜɫɤɪɵɜɚɟɬɫɹ ɜ ɤɨɧɰɟ ɚɩɪɟɥɹ. 
ɋɪɟɞɧɹɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɥɟɞɨɫɬɚɜɚ — 158-160 ɞɧɟɣ, ɜ ɫɪɟɞɧɟɦ 175 ɞɧɟɣ ɜ ɝɨɞ 
ɫɜɨɛɨɞɧɚ ɨɬ ɥɶɞɚ. Ⱦɨɠɞɟɜɨɟ ɩɢɬɚɧɢɟ ɪɟɤɢ ɫɨɫɬɚɜɥɹɟɬ 25-40 %, ɫɧɟɝɨɜɨɟ — 35-
55 % ɢ ɝɪɭɧɬɨɜɨɟ — 25-35 % ɝɨɞɨɜɨɝɨ ɫɬɨɤɚ. 
ɋɪɟɞɧɹɹ ɝɨɞɨɜɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɫɨɫɬɚɜɥɹɟɬ +2,6°ɋ ‚ ɚɛɫɨɥɸɬɧɵɣ ɦɢɧɢɦɭɦ 
-40°ɋ, ɚɛɫɨɥɸɬɧɵɣ ɦɚɤɫɢɦɭɦ +38°ɋ. Ƚɨɞɨɜɚɹ ɫɭɦɦɚ ɨɫɚɞɤɨɜ ɨɤɨɥɨ 650 ɦɦ (ɨɬ 
300 ɞɨ 1000 ɦɦ). 
ȼɚɠɧɵɦ ɤɥɢɦɚɬɨɨɛɪɚɡɭɸɳɢɦ ɮɚɤɬɨɪɨɦ ɹɜɥɹɟɬɫɹ ɚɬɦɨɫɮɟɪɧɚɹ 
ɰɢɪɤɭɥɹɰɢɹ, ɤɨɬɨɪɚɹ ɡɚɜɢɫɢɬ ɨɬ ɪɟɥɶɟɮɚ ɦɟɫɬɧɨɫɬɢ, ɭɞɚɥɟɧɧɨɫɬɢ ɟɟ ɨɬ ɦɨɪɟɣ ɢ 
ɨɤɟɚɧɨɜ. Ⱦɜɢɠɟɧɢɟ ɜɨɡɞɭɲɧɵɯ ɦɚɫɫ ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ ɢɡɦɟɧɟɧɢɟɦ ɩɨɝɨɞɵ ɜ ɷɬɨɦ 
ɪɚɣɨɧɟ: ɞɚɜɥɟɧɢɹ ɚɬɦɨɫɮɟɪɵ, ɬɟɦɩɟɪɚɬɭɪɵ, ɜɥɚɠɧɨɫɬɢ ɜɨɡɞɭɯɚ ɢ ɯɚɪɚɤɬɟɪɚ 
ɨɛɥɚɱɧɨɫɬɢ. ȼɨɡɞɭɲɧɵɟ ɦɚɫɫɵ ɩɨɫɬɨɹɧɧɨ ɩɪɟɞɨɩɪɟɞɟɥɹɸɬ ɬɢɩ ɤɥɢɦɚɬɚ.  
 
1.1.2 Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɟ ɞɚɧɧɵɟ 
 
Ⱦɥɢɧɚ ɪɟɤɢ 827 ɤɦ, ɩɥɨɳɚɞɶ ɛɚɫɫɟɣɧɚ — 62 ɬɵɫ. ɤɦ². Ɋɟɤɚ ɢɦɟɟɬ 
ɫɦɟɲɟɧɧɨɟ ɩɢɬɚɧɢɟ 25-40% ɩɪɢɯɨɞɢɬɶɫɹ ɧɚ ɨɫɚɞɤɢ, 35-55% ɧɚ ɬɚɥɵɣ ɫɧɟɝ ɢ 25-
35% ɧɚ ɝɪɭɧɬɨɜɨɟ ɩɢɬɚɧɢɟ. 
Ʉɨɥɟɛɚɧɢɟ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɩɟɪɢɨɞ ɩɨɥɨɜɨɞɶɹ ɦɨɝɭɬ ɞɨɫɬɢɝɧɭɬɶ 8-ɦɢ ɦɟɬɪɨɜ. 
ɋɬɜɨɪ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɲɢɪɢɧɨɣ ɨɤɨɥɨ 100 ɦ ɢɦɟɟɬ ɤɨɨɪɞɢɧɚɬɵ 54.44 
ɫɟɜɟɪɧɨɣ ɲɢɪɨɬɵ 86.57 ɞɨɥɝɨɬɵ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 1.1. 
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 Ɋɢɫɭɧɨɤ 1.1 – ɋɬɜɨɪ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ʉɥɸɱɟɜɫɤɨɣ Ƚɗɋ 
 
1.1.3 ɂɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ 
 
ɉɨ ɝɟɨɥɨɝɢɱɟɫɤɨɣ ɤɚɪɬɟ ɨɩɪɟɞɟɥɟɧɨ, ɱɬɨ ɜ ɪɚɣɨɧɟ ɫɬɜɨɪɚ Ʉɥɸɱɟɜɫɤɨɣ Ƚɗɋ 
ɧɟɬ ɡɨɧ ɬɟɤɬɨɧɢɱɟɫɤɨɝɨ ɤɨɧɬɚɤɬɚ. ȼ ɨɫɧɨɜɚɧɢɢ ɪɟɤɢ Ɍɨɦɶ – ɫɤɚɥɶɧɵɟ ɩɨɪɨɞɵ: 
ɩɟɫɱɚɧɢɤ. 
 
1.1.4 ɋɟɣɫɦɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ 
 
ɋɨɝɥɚɫɧɨ ɋɇɢɉɭ [1] ɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɤɚɪɬɨɣ ɫɟɣɫɦɢɱɟɫɤɨɝɨ 
ɪɚɣɨɧɢɪɨɜɚɧɢɹ ɬɟɪɪɢɬɨɪɢɢ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ (ɈɋɊ-97-ɋ) ɪɚɫɱɟɬɧɚɹ 
ɫɟɣɫɦɢɱɟɫɤɚɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɪɚɣɨɧɚ ɪɚɫɩɨɥɨɠɟɧɢɹ Ʉɥɸɱɟɜɫɤɨɣ Ƚɗɋ ɩɪɢ 
















2 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ 
 
2.1 ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 
 
1. Ⱦɚɧɧɵɟ ɩɨ ɷɧɟɪɝɨɫɢɫɬɟɦɟ: 
1.1. ɗɧɟɪɝɨɫɢɫɬɟɦɚ ɋɢɛɢɪɶ, Ʉɭɡɛɚɫɫɤɨɟ ɊȾɍ. 
1.2. Ɋɟɡɟɪɜɵ: ɧɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɫɢɫɬɟɦɵ 2.5%, ɚɜɚɪɢɣɧɵɣ ɪɟɡɟɪɜ 
ɫɢɫɬɟɦɵ 8%. 
2. Ʉɨɨɪɞɢɧɚɬɵ ɤɪɢɜɵɯ ɫɜɹɡɟɣ ɜɟɪɯɧɟɝɨ ɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 2.1. 
 
Ɍɚɛɥɢɰɚ 2.1 – Ʉɨɨɪɞɢɧɚɬɵ ɤɪɢɜɵɯ ɫɜɹɡɢ ɜɟɪɯɧɟɝɨ ɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 
ȼɟɪɯɧɢɣ ɛɶɟɮ ɇɢɠɧɢɣ ɛɶɟɮ 𝑧ʑʐ, ˏ ܸ, ˍˏଷ 𝑧ʜʐ, ˏ ܳˎˈ˕ˑ, ˏଷ/ܿ ܳˊˋˏ˃, ˏଷ/ܿ 
139,03 0,0 139,04 0,00 0,00 
150,54 1,6 140,03 64,54 51,63 
161,33 4,0 140,98 132,69 106,15 
170,06 7,9 142,00 212,49 169,99 
177,69 15,0 143,02 300,91 240,73 
181,32 20,0 144,02 396,09 316,87 
184,00 26,7 145,02 497,39 397,92 
186,09 32,9 146,00 603,97 483,18 
187,00 38,2 147,00 715,44 572,35 
 
147,98 831,43 665,14 
148,97 951,71 761,37 
149,98 1075,97 860,78 
151,00 1204,27 963,42 
152,02 1336,39 1069,11 
153,03 1472,03 1177,63 
154,03 1611,49 1289,20 
155,00 1754,31 1403,45 
155,90 1900,77 1520,61 
157,03 2100,00 1680,00 
159,00 2550,00 2040,00 
161,00 3200,00 2560,00 
164,00 4300,00 3440,00 
 
Ƚɪɚɮɢɤɢ ɡɚɜɢɫɢɦɨɫɬɟɣ ܼʑʐ = ݂ሺܸሻ ɢ ܼʜʐ = ݂ሺܳሻ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɚɯ 2.1 ɢ 2.2. 
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 Ɋɢɫɭɧɨɤ 2.1 – Ƚɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ ܼʑʐ = ݂ሺܸሻ 
 
 Ɋɢɫɭɧɨɤ 2.2– Ƚɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ ܼʜʐ = ݂ሺܳሻ 
 
4. Ɂɢɦɧɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɤɪɢɜɨɣ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɜ ɇȻ 0,8. 
5. Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ  ݇ே = ͺ,Ͷ͹ 
6. ɉɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɜɨɞɨɩɨɞɜɨɞɹɳɢɯ ɫɨɨɪɭɠɟɧɢɹɯ Δh=0,40 ɦ 
7. ɇɉɍ ɝɢɞɪɨɭɡɥɚ = 184 ɦ. 
8. ȾɇɈ ɝɢɞɪɨɭɡɥɚ = 139 ɦ. 
9. ɋɤɨɪɨɫɬɶ ɪɟɤɢ Ɍɨɦɶ ɜ ɫɬɜɨɪɟ Ʉɥɸɱɟɜɫɤɨɣ Ƚɗɋ ݒ = Ͳ,͵͵ ˏ/˔. 
y = -0,00004748807553056620x6 + 0,002065978723976510x5 -






















y = -0,0000000000000000000614490748x6 + 0,0000000000000008070390823781x5 -
0,0000000000039800734005249400x4 + 0,0000000092391697365662400x3 -
0,000011660090883935900x2 + 0,015978372721519900x + 139,04361174667400
y = -0,00000000000000000023440962x6 + 0,00000000000000246288783620x5 -
0,00000000000971697610053249x4 + 0,000000018045253296836200x3 -





















10. ɋɪɟɞɧɢɣ ɪɚɫɯɨɞ ɪɟɤɢ Ɍɨɦɶ ܳ = ͻͺͲ ˏଷ/˔. 
11. Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɣ ɪɹɞ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɪɚɫɯɨɞɨɜ ɜɨɞɵ ɪ. Ɍɨɦɶ ɜ ɫɬɜɨɪɟ 
Ʉɥɸɱɟɜɫɤɨɣ Ƚɗɋ ɡɚ ɩɟɪɢɨɞ 1933-1982 ɝɝ. ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ, ɬɚɛɥɢɰɚ 
Ⱥ.1. 
 
2.2  ɉɨɫɬɪɨɟɧɢɟ ɫɭɬɨɱɧɵɯ ɝɪɚɮɢɤɨɜ ɧɚɝɪɭɡɤɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 
 
ɏɚɪɚɤɬɟɪɧɵɟ ɫɭɬɨɱɧɵɟ ɝɪɚɮɢɤɢ ɧɚɝɪɭɡɤɢ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɞɥɹ ɞɜɭɯ 
ɩɟɪɢɨɞɨɜ: ɜɟɫɟɧɧɟ-ɥɟɬɧɟɝɨ ɢ ɨɫɟɧɧɟ-ɡɢɦɧɟɝɨ. 
ɂɧɬɟɝɪɚɥɶɧɚɹ ɤɪɢɜɚɹ ɧɚɝɪɭɡɤɢ ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɡɚɜɢɫɢɦɨɫɬɶ ɩɪɢɪɨɫɬɚ 
ɫɭɬɨɱɧɨɣ ɜɵɪɚɛɨɬɤɢ ɨɬ ɩɪɢɪɨɫɬɚ ɧɚɝɪɭɡɤɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ. ɂɧɬɟɝɪɚɥɶɧɵɟ ɤɪɢɜɵɟ 
ɧɚɝɪɭɡɤɢ ɫɬɪɨɹɬɫɹ ɩɨ ɞɚɧɧɵɦ, ɩɨɥɭɱɟɧɧɵɦ ɜ ɪɟɡɭɥɶɬɚɬɟ ɪɚɧɠɢɪɨɜɚɧɢɹ ɦɨɳɧɨɫɬɢ 
ɩɨ ɭɛɵɜɚɧɢɸ, ɞɟɥɟɧɢɸ ɟё ɧɚ ɡɨɧɵ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɩɪɢɪɚɳɟɧɢɹɦ ɧɚɝɪɭɡɤɢ ɢ 
ɜɵɪɚɛɨɬɤɟ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɞɚɧɧɵɯ ɡɨɧɚɯ. Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ 
ɢɧɬɟɝɪɚɥɶɧɵɯ ɤɪɢɜɵɯ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.2 ɢ 2.3. 
 
Ɍɚɛɥɢɰɚ 2.2 –  ɋɭɬɨɱɧɵɟ ɝɪɚɮɢɤɢ ɧɚɝɪɭɡɤɢ ɢ ɂɄɇ ɞɥɹ ɡɢɦɧɟɝɨ ɩɟɪɢɨɞɚ  
Ptɡ, Ɇȼɬ DPtɡ, Ɇȼɬ Dt, ɱ Dɗ, Ɇȼɬ.ɱ PSɡ, Ɇȼɬ ɗS, Ɇȼɬ.ɱ 
3998 104 1 104 104 104 
3894 93 2 186 197 289 
3801 63 3 190 260 479 
3738 44 4 176 304 655 
3694 101 5 504 405 1159 
3593 11 6 67 416 1226 
3582 202 7 1413 618 2639 
3380 103 8 822 720 3461 
3278 23 9 209 744 3670 
3254 33 10 328 776 3998 
3222 20 11 215 796 4212 
3202 0 12 6 796 4218 
3202 88 13 1149 885 5367 
3113 39 14 544 924 5911 
3074 340 15 5093 1263 11003 
2735 148 16 2371 1411 13374 
2587 319 17 5424 1730 18798 
2268 248 18 4462 1978 23259 
2020 153 19 2902 2131 26161 
1867 52 20 1039 2183 27201 
1815 0 21 0 2183 27201 
1815 73 22 1601 2256 28801 
1742 0 23 0 2256 28801 








Ɍɚɛɥɢɰɚ 2.3 – ɋɭɬɨɱɧɵɟ ɝɪɚɮɢɤɢ ɧɚɝɪɭɡɤɢ ɢ ɂɄɇ ɞɥɹ ɥɟɬɧɟɝɨ ɩɟɪɢɨɞɚ  
Ptɥ, Ɇȼɬ DPtɥ, Ɇȼɬ Dt, ɱ Dɗ, Ɇȼɬ.ɱ PSɥ, Ɇȼɬ ɗS, Ɇȼɬ.ɱ 
2319 124 1 124 124 124 
2195 26 2 51 149 175 
2170 3 3 8 152 182 
2167 52 4 209 204 391 
2115 17 5 86 221 477 
2098 5 6 28 226 505 
2093 29 7 205 255 709 
2064 26 8 204 281 913 
2038 24 9 219 305 1133 
2014 23 10 230 328 1362 
1991 24 11 269 352 1631 
1967 27 12 322 379 1953 
1940 102 13 1325 481 3277 
1838 22 14 310 503 3588 
1816 1 15 15 504 3603 
1815 312 16 4992 816 8595 
1503 132 17 2247 948 10842 
1370 105 18 1895 1054 12737 
1265 69 19 1304 1122 14041 
1197 10 20 204 1133 14245 
1186 41 21 857 1173 15102 
1146 0 22 0 1173 15102 
1146 0 23 0 1173 15102 
1146 1146 24 27492 2319 42594 
 
2.3 ɉɨɫɬɪɨɟɧɢɟ ɝɨɞɨɜɵɯ ɝɪɚɮɢɤɨɜ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ 
ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɧɚɝɪɭɡɨɤ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 
 
Ɇɚɤɫɢɦɚɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɞɥɹ ɪɚɛɨɱɟɝɨ ɞɧɹ ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 
 ௧ܲ௠௔௫ = ܽ + ሺܾ ∙ cos|͵Ͳ° ∙ ݐ − ͳͷ°|ሻ,  (2.1) 
 
ɝɞɟ t – ɩɨɪɹɞɤɨɜɵɣ ɧɨɦɟɪ ɦɟɫɹɰɚ ɜ ɝɨɞɭ (1- ɹɧɜɚɪɶ, 2- ɮɟɜɪɚɥɶ ɢ ɬ. ɞ.);  
ɚ, b – ɤɨɷɮɮɢɰɢɟɧɬɵ, ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɤɨɬɨɪɵɯ ɢɫɩɨɥɶɡɭɸɬɫɹ ɮɨɪɦɭɥɵ: 
 a = Pˊˋˏ˃max+Pˎˈ˕ˑmaxଶ ;  (2.2) 
                   
 b = Pˊˋˏ˃max−Pˎˈ˕ˑmaxଶ .  (2.3) 
 
Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɝɪɚɮɢɤɨɜ ɝɨɞɨɜɵɯ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ 
ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɧɚɝɪɭɡɨɤ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɋɢɛɢɪɶ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.4 ɢ 
2.5. Ƚɪɚɮɢɤɢ ɢɡɨɛɪɚɠɟɧɵ ɧɚ ɪɢɫɭɧɤɚɯ 2.3 ɢ 2.4. 
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Ɍɚɛɥɢɰɚ 2.4 – Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɝɪɚɮɢɤɚ ɝɨɞɨɜɵɯ ɝɪɚɮɢɤɨɜ ɦɚɤɫɢɦɚɥɶɧɵɯ 
ɧɚɝɪɭɡɨɤ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɋɢɛɢɪɶ 




2 0,71 3752 
3 0,26 3376 
4 -0,26 2941 
5 -0,71 2565 
6 -0,97 2347 
7 -0,97 2347 
8 -0,71 2565 
9 -0,26 2941 
10 0,26 3376 
11 0,71 3752 
12 0,97 3969 
 
Ɍɚɛɥɢɰɚ 2.5 – Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɝɨɞɨɜɵɯ ɝɪɚɮɢɤɨɜ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ 
ɧɚɝɪɭɡɨɤ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɋɢɛɢɪɶ 




2 0,71 2771 
3 0,26 2510 
4 -0,26 2208 
5 -0,71 1946 
6 -0,97 1795 
7 -0,97 1795 
8 -0,71 1946 
9 -0,26 2207 
10 0,26 2510 
11 0,71 2771 




 Ɋɢɫɭɧɨɤ 2.3 –  Ƚɪɚɮɢɤ ɦɚɤɫɢɦɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 
 
 Ɋɢɫɭɧɨɤ 2.4 –  Ƚɪɚɮɢɤ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɧɚɝɪɭɡɨɤ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 
 
ɋɪɟɞɧɹɹ ɧɚɝɪɭɡɤɚ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɞɥɹ ɪɚɛɨɱɟɝɨ ɞɧɹ ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ: 
 ௧ܲ˔ ˓ˈˇ = ܽ + ሺܾ ∙ cos|͵Ͳ° ∙ ݐ − ͳͷ°|ሻ,  (2.4) 
 
ɝɞɟ t-ɩɨɪɹɞɤɨɜɵɣ ɧɨɦɟɪ ɦɟɫɹɰɚ, ɤɨɷɮɮɢɰɢɟɧɬɵ a, b ɜɵɫɱɢɬɵɜɚɸɬɫɹ ɫɥɟɞɭɸɳɢɦ 
ɨɛɪɚɡɨɦ: 
 a = Pɡɢɦɚɫɪɟɞ+Pɥɟɬɨɫɪɟɞଶ ;  (2.5) 








































1 2 3 4 5 6 7 8 9 10 11 12
18 
 
2.4 ȼɵɛɨɪ ɪɚɫɱɟɬɧɵɯ ɝɢɞɪɨɝɪɚɮɨɜ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɝɨ ɩɨ  
ɜɨɞɧɨɫɬɢ ɝɨɞɚ ɩɪɢ ɡɚɞɚɧɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɫɬɨɤɚ 
 
 Ƚɨɞ ɞɟɥɢɬɫɹ ɧɚ ɞɜɚ ɩɟɪɢɨɞɚ: ɦɧɨɝɨɜɨɞɧɵɣ (ɩɨɥɨɜɨɞɶɟ) ɢ ɦɚɥɨɜɨɞɧɵɣ 
(ɦɟɠɟɧɶ). Ɂɚ ɦɧɨɝɨɜɨɞɧɵɟ ɩɪɢɧɢɦɚɸɬɫɹ ɦɟɫɹɰɵ, ɜ ɤɨɬɨɪɵɯ ɪɚɫɯɨɞ ɛɵɥ ɛɨɥɶɲɟ 
ɢɥɢ ɪɚɜɟɧ ɫɪɟɞɧɟɝɨɞɨɜɨɦɭ, ɨɫɬɚɥɶɧɵɟ ɦɟɫɹɰɵ ɫɨɫɬɚɜɥɹɸɬ ɦɚɥɨɜɨɞɧɵɣ ɩɟɪɢɨɞ. 
ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɩɨɥɨɜɨɞɧɵɦɢ ɩɪɢɧɢɦɚɸɬɫɹ ɩɹɬɵɣ, ɲɟɫɬɨɣ, ɫɟɞɶɦɨɣ ɦɟɫɹɰɵ. 
Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɧɟɨɛɯɨɞɢɦɨ ɩɨɫɱɢɬɚɬɶ 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɶ ɤɚɠɞɨɝɨ ɫɪɟɞɧɟɝɨɞɨɜɨɝɨ ɪɚɫɯɨɞɚ, ɪɚɫɯɨɞɚ ɜ ɩɨɥɨɜɨɞɶɟ ɢ ɜ 






mp %,                                             (2.7) 
 
ɝɞɟ m – ɩɨɪɹɞɤɨɜɵɣ ɧɨɦɟɪ ɱɥɟɧɚ ɪɹɞɚ ɫɪɟɞɧɟɝɨɞɨɜɵɯ ɪɚɫɯɨɞɨɜ, ɪɚɧɠɢɪɨɜɚɧɧɨɝɨ 
ɜ ɭɛɵɜɚɸɳɟɦ ɩɨɪɹɞɤɟ;  
        n – ɨɛɳɟɟ ɱɢɫɥɨ ɱɥɟɧɨɜ ɪɹɞɚ. 
Ⱦɚɧɧɵɟ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɟɞɫɬɚɜɥɟɧɵ 
ɜ ɬɚɛɥɢɰɟ 2.6. 
 
Ɍɚɛɥɢɰɚ 2.6 – Ɋɚɫɱɟɬɧɵɟ ɡɧɚɱɟɧɢɹ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ 
ɝɨɞɚ       
Ɇɟɠɟɧɶ ɉɨɥɨɜɨɞɶɟ ɋɪɟɞɧɟɟ 
Pɩɨɪ.% ɝɨɞɚ Q, ɦ3/ɫ P, % Pɩɨɪ.% ɝɨɞɚ Q, ɦ3/ɫ P, % Pɩɨɪ.% ɝɨɞɚ Q, ɦ3/ɫ P, % 
1 1946 663 2 1 1958 2907 2 1 1958 1508 2 
2 1938 556 4 2 1969 2824 4 2 1969 1476 4 
3 1961 535 6 3 1966 2513 6 3 1938 1302 6 
4 1969 514 8 4 1938 2347 8 4 1961 1271 8 
5 1957 513 10 5 1973 2330 10 5 1966 1227 10 
6 1958 509 12 6 1941 2322 12 6 1941 1226 12 
7 1960 484 14 7 1961 2302 14 7 1937 1196 14 
8 1970 474 16 8 1937 2258 16 8 1957 1191 16 
9 1947 473 18 9 1970 2164 18 9 1973 1182 18 
10 1942 458 20 10 1960 2151 20 10 1960 1178 20 
11 1979 456 22 11 1957 2141 22 11 1970 1178 22 
12 1941 443 24 12 1947 2059 24 12 1946 1138 24 
13 1937 436 25 13 1971 2055 25 13 1947 1134 25 
14 1956 436 27 14 1959 2054 27 14 1936 1091 27 
15 1977 429 29 15 1936 2047 29 15 1954 1090 29 
16 1963 417 31 16 1954 2039 31 16 1977 1076 31 
17 1948 413 33 17 1977 1983 33 17 1942 1058 33 
18 1954 413 35 18 1950 1981 35 18 1959 1052 35 
19 1936 408 37 19 1948 1919 37 19 1948 1041 37 
20 1934 408 39 20 1952 1913 39 20 1971 1033 39 
21 1965 406 41 21 1942 1898 41 21 1950 1025 41 
22 1967 399 43 22 1975 1869 43 22 1979 996 43 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 2.6 
Ɇɟɠɟɧɶ ɉɨɥɨɜɨɞɶɟ ɋɪɟɞɧɟɟ 
Pɩɨɪ.% ɝɨɞɚ Q, ɦ3/ɫ P, % Pɩɨɪ.% ɝɨɞɚ Q, ɦ3/ɫ P, % Pɩɨɪ.% ɝɨɞɚ Q, ɦ3/ɫ P, % 
23 1976 386 45 23 1939 1868 45 23 1952 984 45 
24 1972 375 47 24 1949 1857 47 24 1949 982 47 
25 1973 362 49 25 1972 1806 49 25 1939 975 49 
26 1940 360 51 26 1946 1804 51 26 1972 972 51 
27 1949 358 53 27 1979 1751 53 27 1975 957 53 
28 1980 353 55 28 1956 1649 55 28 1956 941 55 
29 1950 343 57 29 1978 1638 57 29 1976 907 57 
30 1978 341 59 30 1976 1637 59 30 1978 881 59 
31 1939 338 61 31 1935 1637 61 31 1956 871 61 
32 1959 337 63 32 1962 1634 63 32 1962 862 63 
33 1974 333 65 33 1943 1580 65 33 1935 851 65 
34 1955 332 67 34 1964 1549 67 34 1940 839 67 
35 1933 326 69 35 1944 1532 69 35 1934 839 69 
36 1952 321 71 36 1965 1523 71 36 1967 836 71 
37 1944 318 73 37 1940 1510 73 37 1963 830 73 
38 1962 311 75 38 1980 1467 75 38 1944 824 75 
39 1982 309 76 39 1968 1452 76 39 1943 819 76 
40 1966 308 78 40 1967 1449 78 40 1980 817 78 
41 1981 308 80 41 1934 1442 80 41 1964 814 80 
42 1975 306 82 42 1953 1437 82 42 1955 791 82 
43 1971 303 84 43 1955 1435 84 43 1968 776 84 
44 1968 294 86 44 1963 1408 86 44 1953 757 86 
45 1935 290 88 45 1981 1319 88 45 1974 737 88 
46 1964 289 90 46 1982 1315 90 46 1981 729 90 
47 1943 276 92 47 1974 1303 92 47 1982 728 92 
48 1953 271 94 48 1951 1298 94 48 1933 703 94 
49 1951 249 96 49 1933 1230 96 49 1951 686 96 
50 1945 237 98 50 1945 1197 98 50 1945 637 98 
 
ɉɨ ɪɚɫɱɟɬɧɵɦ ɨɛɟɫɩɟɱɟɧɧɨɫɬɹɦ ɨɩɪɟɞɟɥɹɬɫɹ ɦɚɥɨɜɨɞɧɵɣ ɢ ɫɪɟɞɧɟɜɨɞɧɵɣ 
ɝɨɞ. Ɂɚ ɦɚɥɨɜɨɞɧɵɣ ɩɪɢɧɢɦɚɟɬɫɹ ɝɨɞ ɫɨ ɫɪɟɞɧɟɝɨɞɨɜɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 90%, 
ɬ.ɟ. ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɩɪɢɧɢɦɚɟɦ 1981 ɝɨɞ. 
Ⱦɥɹ 1981 ɝɨɞɚ: 
 ߙ˒ = ொ˒,వబ%ொ˒,భవఴభ = ଵଷଵହଵଷଵଽ = ͳ,Ͳ;  (2.8) 
          ߙˏ = ொˏ,వబ%ொˏ,భవఴభ = ଶ଼ଽଷ଴଼ = Ͳ,ͻͻͻ.  (2.9) 
 
 Ɂɚ ɫɪɟɞɧɟɜɨɞɧɵɣ ɝɨɞ ɩɪɢɧɢɦɚɟɬɫɹ ɝɨɞ ɫ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 50%, ɧɨ ɜ ɞɚɧɧɨɦ 
ɫɥɭɱɚɟ ɧɟɬ ɤɨɧɤɪɟɬɧɨɝɨ ɝɨɞɚ, ɩɨɷɬɨɦɭ ɨɩɪɟɞɟɥɹɟɦ ɛɥɢɠɚɣɲɢɟ ɝɨɞɵ ɨɬ ɪɚɫɱɟɬɧɨɣ 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ: 1972 ɢ 1939 ɝɨɞɵ. ȼɵɱɢɫɥɹɟɦ ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ ɩɨ 
ɦɟɠɟɧɢ ɢ ɩɨɥɨɜɨɞɶɸ. ȼ ɢɬɨɝɟ ɩɪɢɧɢɦɚɟɦ ɬɨɬ ɝɨɞ, ɤɨɬɨɪɵɣ ɛɭɞɟɬ ɢɦɟɬɶ 
20 
 
ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɢɜɟɞɟɧɢɹ ɛɥɢɠɟ ɤ ɟɞɢɧɢɰɟ, ɬ.ɟ. ɬɨɬ ɝɨɞ, ɤɨɬɨɪɵɣ ɬɪɟɛɭɟɬ 
ɦɟɧɶɲɭɸ ɤɨɪɪɟɤɬɢɪɨɜɤɭ ɪɚɫɯɨɞɨɜ. 
  Ⱦɥɹ 1972 ɝɨɞɚ: 
 ߙ˒ = ொ˒,ఱబ%ொ˒,భవళమ = ଵ଼଴ସଵ଼଴଺ = ͳ,Ͳ;  (2.10) 
 ߙˏ = ொˏ,ఱబ%ொˏ,భవళమ = ଷ଺଴ଷ଻ହ = Ͳ,ͻͻͻ.  (2.11) 
 
Ⱦɥɹ 1939 ɝɨɞɚ: 
 ߙ˒ = ொ˒,ఱబ%ொ˒,భవయవ = ଵ଼଴଺ଵ଼଺଼ = Ͳ,ͺ͹;  (2.12) 
 ߙˏ = ொˏ,ఱబ%ொˏ,భవయవ = ଷ଺ଶଷଷ଼ = ͳ,Ͳ͹.  (2.13) 
 
ȼ ɤɚɱɟɫɬɜɟ ɪɚɫɱɟɬɧɨɝɨ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɢɧɢɦɚɟɦ 1972, ɬɚɤ ɤɚɤ ɟɝɨ 
ɤɨɷɮɮɢɰɢɟɧɬɵ ɛɥɢɠɟ ɤ ɟɞɢɧɢɰɟ. 
ȼɵɛɪɚɜ ɨɤɨɧɱɚɬɟɥɶɧɨ ɪɚɫɱɟɬɧɵɟ ɝɢɞɪɨɝɪɚɮɵ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɢ 
ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɨɜ, ɧɟɨɛɯɨɞɢɦɨ ɭɬɨɱɧɢɬɶ ɝɨɞɨɜɨɣ ɫɬɨɤ ɭɦɧɨɠɢɜ 
ɫɪɟɞɧɟɦɟɫɹɱɧɵɟ ɪɚɫɯɨɞɵ ɧɚ ɜɵɱɢɫɥɟɧɧɵɟ ɤɨɷɮɮɢɰɢɟɧɬɵ. 
Ɍɪɟɛɭɟɬɫɹ ɞɨɩɨɥɧɢɬɟɥɶɧɚɹ ɤɨɪɪɟɤɬɢɪɨɜɤɚ ɪɚɫɯɨɞɨɜ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 
ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɫɥɟɞɭɸɳɟɝɨ ɭɫɥɨɜɢɹ: ɨɛɴɟɦ ɫɟɡɨɧɧɨɝɨ ɢ ɝɨɞɨɜɨɝɨ ɫɬɨɤɚ ɞɨɥɠɟɧ 
ɨɫɬɚɬɶɫɹ ɧɟɢɡɦɟɧɧɵɦ ɞɨ ɤɨɪɪɟɤɬɢɪɨɜɤɢ ɢ ɩɨɫɥɟ ɧɟɟ. ɗɬɨ ɡɧɚɱɢɬ, ɱɬɨ ɦɟɫɹɰɵ, ɝɞɟ 
ɪɚɫɯɨɞ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɦɟɧɶɲɟ, ɱɟɦ ɦɚɥɨɜɨɞɧɨɝɨ ɧɟɨɛɯɨɞɢɦɨ 
ɫɤɨɪɪɟɤɬɢɪɨɜɚɬɶ ɜ ɫɬɨɪɨɧɭ ɭɜɟɥɢɱɟɧɢɹ ɡɚ ɫɱɟɬ ɫɧɢɠɟɧɢɹ ɪɚɫɯɨɞɨɜ ɜ ɞɪɭɝɢɟ 
ɦɟɫɹɰɵ, ɧɨ ɨɛɹɡɚɬɟɥɶɧɨ ɨɬɧɨɫɹɳɢɟɫɹ ɤ ɨɞɧɨɦɭ ɢ ɬɨɦɭ ɠɟ ɩɟɪɢɨɞɭ (ɫɟɡɨɧɭ) 
(ɬɚɛɥɢɰɚ 2.7 ɢ 2.8). 
 
Ɍɚɛɥɢɰɚ 2.7 – Ɇɚɥɨɜɨɞɧɵɣ ɝɨɞ (P=90%) ɫ ɩɪɢɜɟɞɟɧɢɟɦ ɢ ɛɟɡ ɩɪɢɜɟɞɟɧɢɹ (1981 
ɝɨɞ) 
Ɇɟɫɹɰ I II III IV V VI VII VIII IX X XI XII Qɫɪ, ɦ3/c 
Q90%, 
ɦ3/c 175 160 150 1385 1825 1435 1215 735 645 545 285 195 729 
Qɩɪ.90%,









Ɍɚɛɥɢɰɚ 2.8 – ɋɪɟɞɧɟɜɨɞɧɵɣ ɝɨɞ (P=50%) ɫ ɩɪɢɜɟɞɟɧɢɟɦ, ɛɟɡ ɩɪɢɜɟɞɟɧɢɹ, ɫ 
ɤɨɪɪɟɤɬɢɪɨɜɤɨɣ (1972 ɝɨɞ) 
Ɇɟɫɹɰ I II III IV V VI VII VIII IX X XI XII Qɫɪ, ɦ3/c 
Q50% 161 141 141 1835 2490 1989 1657 1059 775 644 474 292 972 
Qɩɪ.50% 161 141 141 1837 2492 1991 1659 1060 774 643 474 292 972 
Qɤɨɪ.50%, 211 191 161 1837 2492 1991 1659 1060 754 643 374 292 972 
 
Ƚɢɞɪɨɝɪɚɮɵ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 
2.5. 
 Ɋɢɫɭɧɨɤ 2.5 – Ƚɢɞɪɨɝɪɚɮɵ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 
 
2.5 Ɋɚɫɱɟɬ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ Ƚɗɋ ɛɟɡ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫ ɭɱɟɬɨɦ  
ɬɪɟɛɨɜɚɧɢɣ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɣ ɫɢɫɬɟɦɵ 
 
Ƚɥɚɜɧɵɦ ɤɪɢɬɟɪɢɟɦ ɩɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɩɚɪɚɦɟɬɪɨɜ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 
ɹɜɥɹɟɬɫɹ ɦɚɤɫɢɦɭɦ ɜɵɬɟɫɧɟɧɢɹ ɬɟɩɥɨɜɵɯ ɦɨɳɧɨɫɬɟɣ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ. 
 Ⱦɥɹ ɜɵɛɪɚɧɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ (1981) ɜɵɱɢɫɥɹɟɦ ɡɧɚɱɟɧɢɟ 
ɦɨɳɧɨɫɬɢ ɧɚ ɩɨɥɟɡɧɨɦ ɛɵɬɨɜɨɦ ɫɬɨɤɟ ɞɥɹ ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ ɝɨɞɚ ɩɨ ɮɨɪɦɭɥɟ: 
  ʒܰЭʠ = ݇ே ∙ ܳ˒˓ଽ଴% ∙ ܪʒЭʠ˒ˑˇ˅,                                           (2.14) 
 
ɝɞɟ kN  – ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ, kN = 8,47; ܳ˒˓ଽ଴%- ɩɨɥɟɡɧɵɣ ɛɵɬɨɜɨɣ ɪɚɫɯɨɞ ɪɚɫɱɟɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ, ɦ3/ɫ; ܪʒЭʠ˒ˑˇ˅ − ɩɨɞɜɟɞɟɧɧɵɣ ɧɚɩɨɪ Ƚɗɋ, ɦ. 
 ܪʒЭʠ˒ˑˇ˅ = ܼʑʐ − ܼʜʐ(ܳʜʐሺݐሻ൯ − ∆ℎ,  (2.15) 
 













ܼʜʐ(ܳʜʐሺݐሻ൯ − ɭɪɨɜɟɧɶ ɧɢɠɧɟɝɨ ɛɶɟɮɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɫɪɟɞɧɟɦɟɫɹɱɧɵɦ ɛɵɬɨɜɵɦ ɪɚɫɯɨɞɚɦ ɜɨɞɵ, ɨɩɪɟɞɟɥɟɧɧɵɦ ɩɨ ɥɟɬɧɟɣ ɢɥɢ ɡɢɦɧɟɣ ɤɪɢɜɨɣ ɫɜɹɡɢ, ɦ; ∆ℎ - ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɜɨɞɨɩɨɞɜɨɞɹɳɢɯ ɫɨɨɪɭɠɟɧɢɹɯ, ∆ℎ = Ͳ,ͶͲ ɦ. 
 Ɂɚɬɟɦ ɪɚɫɫɱɢɬɵɜɚɟɦ ɦɨɳɧɨɫɬɶ Ƚɗɋ ɜ ɪɟɠɢɦɟ ɪɚɛɨɬɵ ɩɨ ɬɪɟɛɨɜɚɧɢɹɦ ȼɏɄ 
ɩɨ ɮɨɪɦɭɥɟ:  
 ʑܰʤʙ = ݇ே ∙ ܳʑʤʙ ∙ ܪʒЭʠ˒ˑˇ˅,  (2.16) 
 
ɝɞɟ ܳʑʤʙ −ɪɚɫɯɨɞ ɜɨɞɵ ɩɨ ɬɪɟɛɨɜɚɧɢɹɦ ɭɱɚɫɬɧɢɤɨɜ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɤɨɦɩɥɟɤɫɚ, ɦ3/ɫ. 
 
Ɋɟɠɢɦ ɪɚɛɨɬɵ ɛɟɡ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫ ɭɱɟɬɨɦ ȼɏɄ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 2.9. 
 
Ɍɚɛɥɢɰɚ 2.9 – Ɋɟɠɢɦ ɪɚɛɨɬɵ ɛɟɡ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫ ɭɱɟɬɨɦ ȼɏɄ 
Ɇɟɫɹɰ I II III IV V VI VII VIII IX X XI XII 
Qɛɵɬ90% 175 160 150 1385 1825 1435 1215 735 644 544 285 195 
Qɜɯɤ 410 410 410 650 650 650 650 650 410 410 410 410 
Qɮɢɥɶɬɪ 2 2 2 2 2 2 2 2 2 2 2 2 
Qɢɫɩɚɪɟɧ 
- - - - 2 2 2 1 1 - - - 
Qɥɟɞ 4 3 2 -9 -4 - - - - - 2 2 
ɫɭɦ.ɩɨɬɟɪɶ 6 5 4 -7 0 4 4 3 3 2 4 4 
Qɩɨɥ.ɛɵɬ 169 155 146 1392 1825 1431 1211 732 641 542 281 191 
Zɜɛ, ɦ 184 184 184 184 184 184 184 184 184 184 184 184 
Zɧɛ, ɦ 141 141 141 152 156 153 151 147 146 145 143 142 
ɇɩɨɥ, ɦ 42 42 42 31 28 31 33 36 37 38 41 42 
Nɜɨɞɨɬ(ɛɵɬ) 60 56 52 368 434 375 334 226 203 175 97 68 
Qɜɯɤ 410 410 410 650 650 650 650 650 410 410 410 410 
Zɜɛ, ɦ 184 184 184 184 184 184 184 184 184 184 184 184 
Zɧɛ, ɦ 144 144 144 146 146 146 146 146 144 144 144 144 
ɇɜɯɤ 39 39 39 37 37 37 37 37 39 39 39 39 
Nɜɯɤ 137 137 137 205 205 205 205 205 137 137 137 137 
Nɜɨɞ-Nɜɯɤ -77 -81 -85 163 229 170 129 21 66 38 -40 -69 
 
Ⱦɚɧɧɵɣ ɪɚɫɱёɬ ɜɵɩɨɥɧɹɟɬɫɹ ɫ ɰɟɥɶɸ ɨɩɪɟɞɟɥɟɧɢɹ ɦɟɫɹɰɟɜ, ɜ ɤɨɬɨɪɵɟ Ƚɗɋ 
ɛɭɞɟɬ ɪɚɛɨɬɚɬɶ ɧɚ ɪɚɫɯɨɞɚɯ, ɩɪɟɜɵɲɚɸɳɢɯ ɬɪɟɛɨɜɚɧɢɹ ȼɏɄ. Ɍɚɤɠɟ ɩɨ ɮɨɪɦɭɥɟ 
(2.17) ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɦɨɳɧɨɫɬɶ, ɤɨɬɨɪɭɸ ɦɵ ɦɨɠɟɦ ɪɚɫɩɪɟɞɟɥɢɬɶ ɜ ɦɟɫɹɰɵ 
ɪɟɝɭɥɢɪɨɜɚɧɢɹ: 
 
Nɛɵɬ-Nɜɯɤ= 466 Ɇȼɬ. 
 
ȼ ɬɚɛɥɢɰɟ 2.10 ɩɪɟɞɫɬɚɜɥɟɧɵ ɞɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɛɚɥɚɧɫɚ ɷɧɟɪɝɢɢ. 





Ɍɚɛɥɢɰɚ 2.10 – Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɛɚɥɚɧɫɚ ɷɧɟɪɝɢɢ 
t, ɦɟɫ. Pɫɪ, Ɇȼɬ Nɛɵɬ, Ɇȼɬ Nɜɯɤ, Ɇȼɬ 
1 2922 60 137 
2 2771 56 137 
3 2510 52 137 
4 2208 368 205 
5 1946 434 205 
6 1795 375 205 
7 1795 334 205 
8 1946 226 205 
9 2207 203 137 
10 2510 175 137 
11 2771 97 137 
12 2922 68 137 
Ɋɢɫɭɧɨɤ 2.6 – Ȼɚɥɚɧɫ ɷɧɟɪɝɢɢ ɞɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ, ɫ ɭɱёɬɨɦ 
ɩɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɹ ɛɵɬɨɜɵɯ ɦɨɳɧɨɫɬɟɣ 
 
2.6 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ ɜ ɦɚɥɨɜɨɞɧɨɦ 
ɝɨɞɭ 
 
ɐɟɥɶɸ ȼɗɊ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ ɹɜɥɹɟɬɫɹ:  
-ɨɩɪɟɞɟɥɟɧɢɟ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ, ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ; 
- ɨɬɦɟɬɤɢ ∇ʢʛʝ; 
- ɩɨɥɟɡɧɵɣ ɨɛɴɟɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. 
Ɋɚɫɱɟɬ ɧɚɱɢɧɚɟɬɫɹ ɫ ɦɨɦɟɧɬɚ, ɤɨɝɞɚ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɧɚɩɨɥɧɟɧɨ ɢ, 
ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɭɪɨɜɟɧɶ ɜɨɞɵ ɜ ɧɟɦ ɪɚɜɟɧ ∇ɇɉɍ = 184 ɦ. Ɇɟɫɹɰɟɦ, ɜ ɤɨɬɨɪɵɣ 
ɧɚɱɢɧɚɟɬɫɹ ɫɪɚɛɨɬɤɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɪɢɧɢɦɚɟɬɫɹ ɩɟɪɜɵɣ ɩɨɫɥɟ ɩɨɥɨɜɨɞɶɹ, ɜ 
ɤɨɬɨɪɨɦ ɦɨɳɧɨɫɬɶ ȼɏɄ ɩɪɟɜɵɲɚɟɬ ɦɨɳɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɩɨ ɜɨɞɨɬɨɤɭ, 



















 Ɋɟɝɭɥɢɪɨɜɚɧɢɟ ɦɨɳɧɨɫɬɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɪɟɝɭɥɢɪɨɜɚɧɢɟɦ ɪɚɫɯɨɞɚ Ƚɗɋ. 
ɍɪɨɜɧɢ ɜɟɪɯɧɟɝɨ ɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɨɩɪɟɞɟɥɹɸɬɫɹ ɫ ɩɨɦɨɳɶɸ ɤɪɢɜɵɯ ɫɜɹɡɟɣ, 
ɢɡɨɛɪɚɠɟɧɧɵɯ ɧɚ ɪɢɫɭɧɤɟ 2.1 ɢ ɪɢɫɭɧɤɟ 2.2. 
ȼ ɩɪɢɥɨɠɟɧɢɢ Ⱥ, ɬɚɛɥɢɰɚ Ⱥ.2 ɩɪɟɞɫɬɚɜɥɟɧɧɵɣ ɪɚɫɱɟɬ ɩɪɢ ߜ = Ͷ͸͸ 
ɹɜɥɹɟɬɫɹ ɧɟ ɜɟɪɧɵɦ. Ⱦɥɹ ɩɪɚɜɢɥɶɧɨɝɨ ɪɚɫɱɟɬɚ ɦɵ ɞɨɥɠɧɵ ɫɨɛɥɸɞɚɬɶ ɬɪɢ 
ɭɫɥɨɜɢɹ: 
 ܳʜʐ ൒ ܳʑʤʙ;  
 ܼʑʐː˃˚ = ܼʑʐˍˑː;  
 ʒܰЭʠ > ʒܰ˃˓.  
 
ȼ ɞɚɧɧɨɦ ɪɚɫɱɟɬɟ ɜɢɞɧɨ, ɱɬɨ ɭɫɥɨɜɢɟ ܼʑʐː˃˚ = ܼʑʐˍˑː ɧɟ ɫɨɛɥɸɞɚɟɬɫɹ. ɗɬɨ ɡɧɚɱɢɬ ɱɬɨ ɧɭɠɧɨ ɭɜɟɥɢɱɢɜɚɬɶ  ʒܰ˃˓.  
ɉɨɫɥɟ ɭɜɟɥɢɱɟɧɢɹ ʒܰ˃˓ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ, ɬɚɛɥɢɰɚ Ⱥ.3 ɩɪɢɜɟɞɟɧ ɜɟɪɧɵɣ 
ɪɚɫɱɟɬ, ɬɚɤ ɤɚɤ ɜɫɟ ɬɪɢ ɭɫɥɨɜɢɹ ɜɵɩɨɥɧɹɸɬɫɹ. 
ɉɨ ɩɨɥɭɱɟɧɧɵɦ ɞɚɧɧɵɦ ɩɪɢɥɨɠɟɧɢɹ Ⱥ, ɬɚɛɥɢɰɚ Ⱥ.3 ɩɨɫɬɪɨɟɧ ɝɪɚɮɢɤ 
ɫɪɚɛɨɬɤɢ ɢ ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ 
ɪɢɫɭɧɨɤ 2.7. 
 Ɋɢɫɭɧɨɤ 2.7 – Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ ɢ ɧɚɤɨɩɥɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ 
Ƚɗɋ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ 
 
ɂɫɩɨɥɶɡɭɹ ɤɪɢɜɭɸ ɫɜɹɡɢ ɨɛɴёɦɨɜ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɨɬ ɭɪɨɜɧɹ ɜɨɞɵ (ɪɢɫɭɧɨɤ 
2.2) ɨɩɪɟɞɟɥɹɟɦ ɩɨɥɟɡɧɵɣ ɨɛɴɟɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ: 
 ʞܸʝʚʔʖʜ = ʜܸʞʢ − ʢܸʛʝ = ʹ͸,͹ − ͳ͸,ͻ = ͻ,ͺ ˍˏଷ. (2.17) 
 
Ɉɩɪɟɞɟɥɢɦ ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɪɟɝɭɥɢɪɨɜɚɧɧɨɫɬɢ ɫɬɨɤɚ, ɤɨɬɨɪɵɣ ɪɚɜɟɧ 










XI XII I II III IV V VI VII VIII IX X XI
Zɜ
ɛ, ɦ
Ɇɟɫɹɰɇɉɍ ɍɆɈ Ʉɪɢɜɚɹ ɫɪɚɛɨɬɤɢ ɢ ɧɚɩɨɥɧɟɧɢɹ ɜɨɞ-ɳɚ
25 
 
ߚ = ௏˒ ˑˎௐ̅ ,  (2.18) 
 ߚ = ଽ,଼∙ଵ଴వଷ,଴଻∙ଵ଴వ = Ͳ,͵ʹ.  
 
Ʉɨɷɮɮɢɰɢɟɧɬ ɡɚɪɟɝɭɥɢɪɨɜɚɧɧɨɫɬɢ ɫɬɨɤɚ ߚ = Ͳ,͵ʹ ɩɨɥɭɱɢɦ ɦɧɨɝɨɥɟɬɧɟɟ 
ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɫɬɨɤɚ ɬ.ɟ. ɰɢɤɥ ɞɥɢɬɫɹ ɧɟɫɤɨɥɶɤɨ ɥɟɬ. Ɉɫɨɛɟɧɧɨɫɬɶɸ ɷɬɨɝɨ ɜɢɞɚ 
ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɧɟɩɨɫɬɨɹɧɫɬɜɨ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɰɢɤɥɚ 
ɪɟɝɭɥɢɪɨɜɚɧɢɹ. ɉɪɢ ɧɟɢɡɦɟɧɧɨɦ ɪɚɫɯɨɞɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɟɪɢɨɞ ɧɚɩɨɥɧɟɧɢɹ ɢ 
ɩɟɪɢɨɞ ɨɩɨɪɨɠɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɫɤɥɸɱɢɬɟɥɶɧɨ 
ɝɢɞɪɨɥɨɝɢɱɟɫɤɨɣ ɨɛɫɬɚɧɨɜɤɨɣ ɤɚɠɞɨɝɨ ɝɨɞɚ. 
ɋɱɢɬɚɟɬɫɹ ɱɬɨ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɦɨɝɥɨ ɨɫɭɳɟɫɬɜɥɹɬɶ 
ɦɧɨɝɨɥɟɬɧɟɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɟɝɨ ɨɛɴɟɦ ɞɨɥɠɟɧ ɫɨɫɬɚɜɥɹɬɶ ɧɟ ɦɟɧɟɟ 30-50% 
ɫɪɟɞɧɟɝɨ ɡɚ ɦɧɨɝɨɥɟɬɧɢɣ ɩɟɪɢɨɞ ɨɛɴɟɦɚ ɝɨɞɨɜɨɝɨ ɫɬɨɤɚ ɪɟɤɢ. 
ɉɪɨɜɟɞɹ ȼɗɊ ɪɟɠɢɦɚ Ƚɗɋ ɜ ɦɚɥɨɜɨɞɧɵɣ ɝɨɞ ɩɨɥɭɱɢɥɢ ɨɬɦɟɬɤɭ ∇ʢʛʝ =ͳ͹ͻ,ʹ͵ ˏ ɢ ɪɚɫɫɱɢɬɚɥɢ ɩɨɥɟɡɧɵɣ ɨɛɴɟɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɤɨɬɨɪɵɣ ɫɨɫɬɚɜɢɥ ʞܸʝʚʔʖʜ = ͻ,ͺ ˍˏଷ. Ɍɚɤɠɟ ɢɡ ɭɫɥɨɜɢɣ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɝɚɪɚɧɬɢɪɨɜɚɧɧɚɹ ɦɨɳɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ʉɥɸɱɟɜɫɤɨɣ Ƚɗɋ Nɝɚɪ=355 Ɇȼɬ. 
 
2.7 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱёɬɵ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ ɜ 
ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ 
 
Ɂɚɞɚɱɚ ȼɗɊ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ – ɨɩɪɟɞɟɥɢɬɶ 
ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɸɸ ɜɵɪɚɛɨɬɤɭ. 
Ɋɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɪɟɠɢɦ ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɨ ɨɬɦɟɬɤɚɦ ɜ ɩɟɪɢɨɞ 
ɧɚɩɨɥɧɟɧɢɹ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ. 
ɉɨ ɞɚɧɧɨɦɭ ɪɟɠɢɦɭ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɜɵɪɚɛɨɬɤɚ Ƚɗɋ ɡɚ ɩɟɪɢɨɞ ɨɬ ɧɚɱɚɥɚ 
ɧɚɩɨɥɧɟɧɢɹ ɞɨ ɧɚɱɚɥɚ ɫɪɚɛɨɬɤɢ.  
Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ ɢ ɡɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɜ 
ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.8. Ɋɟɠɢɦ ɪɚɛɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ 
Ƚɗɋ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ, ɬɚɛɥɢɰɚ Ⱥ.4. 
26 
 
 Ɋɢɫɭɧɨɤ 2.8 – Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ ɢ ɡɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ 
Ƚɗɋ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ 
 
2.8  Ɉɩɪɟɞɟɥɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ Ƚɗɋ ɢ ɩɥɚɧɢɪɨɜɚɧɢɟ 
ɤɚɩɢɬɚɥɶɧɵɯ ɪɟɦɨɧɬɨɜ 
 
 ɇɚ ɢɧɬɟɝɪɚɥɶɧɨɣ ɤɪɢɜɨɣ ɧɚɝɪɭɡɤɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɦɟɫɬɨ ɪɚɛɨɬɵ, 
ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ. 
ȼ ɱɚɫɵ ɩɢɤɨɜɨɣ ɧɚɝɪɭɡɤɢ ɡɢɦɧɟɝɨ ɞɧɹ Ʉɥɸɱɟɜɫɤɚɹ Ƚɗɋ ɛɭɞɟɬ ɪɚɛɨɬɚɬɶ ɫ 
ɦɨɳɧɨɫɬɶɸ N=406 Ɇȼɬ (ɗ=1,83 ɦɥɧ.ɤȼɬ∙ɱ). 
ȼ ɩɢɤɨɜɵɟ ɱɚɫɵ ɧɚɝɪɭɡɤɢ ɥɟɬɧɟɝɨ ɞɧɹ ɫ N=390 Ɇȼɬ (ɗ=5,11 ɦɥɧ. ɤȼɬ∙ɱ). 
Ƚɪɚɮɢɤɢ ɢɧɬɟɝɪɚɥɶɧɵɯ ɤɪɢɜɵɯ ɧɚɝɪɭɡɤɢ ɞɥɹ ɡɢɦɧɟɝɨ ɢ ɥɟɬɧɟɝɨ ɩɟɪɢɨɞɚ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 2.9 ɢ 2.10 ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 
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ɆɟɫɹɰɇɉɍɍɆɈɄɪɢɜɚɹ ɫɪɚɛɨɬɤɢ ɢ ɧɚɩɨɥɧɟɧɢɹ ɜɨɞ-ɳɚ 90%Ʉɪɢɜɚɹ ɫɪɚɛɨɬɤɢ ɢ ɧɚɩɨɥɧɟɧɢɹ ɜɨɞ-ɳɚ 50%
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 Ɋɢɫɭɧɨɤ 2.10 –  Ƚɪɚɮɢɤ ɧɚɝɪɭɡɤɢ ɢ ɂɄɇ ɥɟɬɧɢɯ ɫɭɬɨɤ     
 
2.9 Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ 
 
ɉɪɢ ɫɨɫɬɚɜɥɟɧɢɢ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɭɱɢɬɵɜɚɟɦ, ɱɬɨ 
ɧɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɪɚɜɟɧ 2,5% , ɚɜɚɪɢɣɧɵɣ ɪɟɡɟɪɜ 
ɫɨɫɬɚɜɥɹɟɬ 8 % ɨɬ . ɇɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɪɚɫɩɨɥɨɠɟɧ ɧɚ ɫɭɳɟɫɬɜɭɸɳɢɯ 
ȽɊɗɋ. Ⱥɜɚɪɢɣɧɵɣ ɛɭɞɟɬ ɪɚɡɦɟɳɟɧ ɤɚɤ ɧɚ Ƚɗɋ, ɬɚɤ ɢ ɧɚ Ɍɗɋ.  ɍɫɬɚɧɨɜɥɟɧɧɭɸ 
ɦɨɳɧɨɫɬɶ Ƚɗɋ ɩɪɟɞɫɬɚɜɢɦ ɜ ɜɢɞɟ ɫɭɦɦɵ: 
 
 ˖ܰ˔˕.ʒЭʠ = ˓ܰ˃˄.ʒЭʠ + ˓ܰˈˊʒЭʠ.      (2.19) 
                                   
ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɪɚɜɧɚ: 
 ˖ܰ˔˕.ʒЭʠ = ͷͳ͵ ʛʑ˕. 
 
ɍɫɬɚɧɨɜɥɟɧɧɭɸ ɦɨɳɧɨɫɬɶ Ɍɗɋ ɩɪɟɞɫɬɚɜɢɦ ɜ ɜɢɞɟ ɫɭɦɦɵ: 
  ˖ܰ˔˕ʡЭʠ = ˓ܰ˃˄ʡЭʠ + ˃ܰ.˓.ʡЭʠ + ːܰ.˓.ʡЭʠ.                            (2.20) 
   
ɉɥɚɧɢɪɨɜɚɧɢɟ ɤɚɩɢɬɚɥɶɧɵɯ ɪɟɦɨɧɬɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ ɭɱɟɬɨɦ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɨɫɨɛɟɧɧɨɫɬɟɣ. Ɋɟɦɨɧɬ 
ɨɛɨɪɭɞɨɜɚɧɢɹ Ƚɗɋ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɬɟ ɦɟɫɹɰɵ, ɤɨɝɞɚ ɨɧɨ ɧɟ ɩɨɥɧɨɫɬɶɸ 
ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ, ɬ.ɟ. ɧɚ Ƚɗɋ ɢɦɟɟɬɫɹ ɫɜɨɛɨɞɧɚɹ ɦɨɳɧɨɫɬɶ. 
Ɋɟɦɨɧɬɧɚɹ ɩɥɨɳɚɞɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ: 








Ʉɚɩɢɬɚɥɶɧɵɣ ɪɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ Ɍɗɋ ɦɨɠɧɨ ɩɥɚɧɢɪɨɜɚɬɶ, ɢɫɯɨɞɹ ɢɡ 
ɪɚɫɱɟɬɚ ɨɫɬɚɧɨɜɚ ɤɚɠɞɨɝɨ ɚɝɪɟɝɚɬɚ ɧɚ ɩɟɪɢɨɞ ɪɟɦɨɧɬɚ ɜ ɫɪɟɞɧɟɦ 1 ɪɚɡ ɜ 2 ɝɨɞɚ:  
 ˓ܨ ˈˏʡЭʠ = (ே˖˔˕ʡЭʠଶ ∙ ଵଶ ˏˈ˔ + ே˖˔˕ʡЭʠଶ ∙ ͳˏˈ˔) ∙ ଵଶ ,  (2.22) 
 ˓ܨ ˈˏʡЭʠ = ͳͷʹͺ ʛʑ˕ ∙ ˏˈ˔/ˆˑˇ. 
 
Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɝɪɚɮɢɤɚ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɟɣ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.11 ɢ ɢɡɨɛɪɚɠɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.11 ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 
 
Ɍɚɛɥɢɰɚ 2.11 – Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ 
Ɇɟɫɹɰ ɗɋ Ɍɗɋ ɉɪɨɟɤɬ Ƚɗɋ Ɋtɦɚɯ Nɚɜ Nɧ Nɪɚɛ Nɚɜ Nɧ Nɪ Nɪɚɛ Nɧ Nɪ 
















5 2565 64 205 2375 190 59 264 190 5 
 
6 2347 59 188 2151 172 54 500 197 5 
 
7 2347 59 188 2147 172 54 500 200 5 
 
8 2565 64 205 2363 189 59 264 202 5 
 
9 2941 74 235 2806 224 70 
 
135 3 63 






































ɋɭɳɟɫɬɜɭɸɳɢɟ Ɍɗɋ ɉɪɨɟɤɬɢɪɭɟɦɚɹ Ƚɗɋ
ɇɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ Ɍɗɋ Ⱥɜɚɪɢɣɧɵɣ ɪɟɡɟɪɜ Ɍɗɋ




3 Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 
 
 3.1 ɉɨɫɬɪɨɟɧɢɟ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ 
 
ɇɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɨɛɥɚɫɬɶ ɞɨɩɭɫɬɢɦɨɣ ɪɚɛɨɬɵ, ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ, 
ɞɥɹ ɷɬɨɝɨ ɫɬɪɨɢɬɫɹ ɪɟɠɢɦɧɨɟ ɩɨɥɟ ɫ ɭɤɚɡɚɧɢɟɦ ɥɢɧɢɣ ɨɝɪɚɧɢɱɟɧɢɣ ɞɥɹ 
ɪɚɡɥɢɱɧɵɯ ɪɟɠɢɦɨɜ.  ܼː˄ሺܳː˄ሻ – ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɚɫɯɨɞɚ; Δℎ – ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɜɨɞɨɩɨɞɜɨɞɹɳɢɯ ɫɨɨɪɭɠɟɧɢɹɯ. 
Ɉɩɪɟɞɟɥɢɦ ɨɝɪɚɧɢɱɟɧɢɹ ɪɚɛɨɬɵ ɬɭɪɛɢɧ: 
Ɉɝɪɚɧɢɱɟɧɢɟ ɩɨ ɪɚɫɱɟɬɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ, ɨɩɪɟɞɟɥɹɟɦɨɟ: 
1) Ɉɝɪɚɧɢɱɟɧɢɟ ɩɨ ɪɚɫɱɟɬɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ, ɨɩɪɟɞɟɥɹɟɦɨɟ: 
 ˖ܰ˔˕,˓˃˔˚ = ݇ே · ܪʒЭʠ · ܳʒЭʠ,                                                                          (3.1) 
 
ɝɞɟ ݇ே = 8,5 – ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ. 2) Ɉɝɪɚɧɢɱɟɧɢɟ ɩɨ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ Ƚɗɋ (ɧɢɠɟ ɬɨɱɤɢ ɪɚɫɱёɬɧɨɝɨ 
ɧɚɩɨɪɚ), ɤɨɬɨɪɭɸ ɞɨ ɜɵɛɨɪɚ ɬɭɪɛɢɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫɬɪɨɢɦ ɩɨ ɡɚɜɢɫɢɦɨɫɬɢ: 
 ܳʒЭʠ = ܳʒЭʠ௠௔௫ · √ ுʒЭʠு˓˃˔˚𝑁 ,                                                                                    (3.2) 
 
ɝɞɟ ܳʒЭʠ௠௔௫ – ɦɚɤɫɢɦɚɥɶɧɚɹ ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ Ƚɗɋ. 3) Ɉɝɪɚɧɢɱɟɧɢɟ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɪɚɫɯɨɞɭ  Qmin=Qɜɯɤ=410 ɦ3/ɫ 
ɉɨ ɩɨɥɭɱɟɧɧɵɦ ɡɧɚɱɟɧɢɹɦ ɫɬɪɨɢɬɫɹ ɪɟɠɢɦɧɨɟ ɩɨɥɟ ɫ ɭɱɟɬɨɦ ɨɝɪɚɧɢɱɟɧɢɣ 
ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɪɚɫɯɨɞɭ, ɦɨɳɧɨɫɬɢ ɢ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ, ɢɡ ɤɨɬɨɪɨɝɨ 
ɨɩɪɟɞɟɥɹɟɦ ɞɢɚɩɚɡɨɧ ɢɡɦɟɧɟɧɢɹ ɧɚɩɨɪɨɜ ɢ ɪɚɫɯɨɞɨɜ (ɬɚɛɥɢɰɚ 3.1): 
 
Ɍɚɛɥɢɰɚ 3.1 – Ɋɚɫɱɟɬ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ 





Ʌɢɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ 
ɩɪɨɩɭɫɤɧɨɣ 
ɫɩɨɫɨɛɧɨɫɬɢ Ƚɗɋ 
Qɧɛ Zɧɛ Hɧɩɭ Hɭɦɨ Hɜɛ H Q H Q 
0,0 139,0 44,6 39,8 43,2 25 2423 22,8 2656 
64,5 140,0 43,6 38,8 42,2 24,8 2442 22,6 2645 
132,7 141,0 42,6 37,8 41,2 24,6 2462 22,4 2633 
212,5 142,0 41,6 36,8 40,2 24,4 2482 22,2 2621 
300,9 143,0 40,6 35,8 39,2 24,2 2503 22 2609 
396,1 144,0 39,6 34,8 38,2 24 2524 21,8 2598 
497,4 145,0 38,6 33,8 37,2 23,8 2545 21,6 2586 
604,0 146,0 37,6 32,8 36,2 23,6 2566 21,4 2574 
715,4 147,0 36,6 31,8 35,2 23,4 2588 21,2 2562 
831,4 148,0 35,6 30,8 34,2 23,2 2611 21 2549 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 3.1 
 
ɉɨ ɩɨɥɭɱɟɧɧɵɦ ɡɧɚɱɟɧɢɹɦ ɩɨɫɬɪɨɟɧɨ ɪɟɠɢɦɧɨɟ ɩɨɥɟ ɫ ɭɱɟɬɨɦ 
ɨɝɪɚɧɢɱɟɧɢɣ ɩɨ ɦɨɳɧɨɫɬɢ ɢ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ. Ɉɧɨ ɨɬɨɛɪɚɠɟɧɨ ɧɚ 
ɪɢɫɭɧɤɟ 3.1. 
 Ɋɢɫɭɧɨɤ 3.1 – Ɋɟɠɢɦɧɨɟ ɩɨɥɟ Ʉɥɸɱɟɜɫɤɨɣ Ƚɗɋ 
 
ɂɡ ɩɨɫɬɪɨɟɧɧɨɝɨ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɨɩɪɟɞɟɥɹɟɦ: 
- ɦɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ H୫a୶ = ͵ͻ,ͺ ɦ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ ɧɚɩɨɪɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɢ ɇɉɍ ɢ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ 
ɪɚɫɯɨɞɭ Qmin=Qɜɯɤ=410 ɦ3/ɫ; 
- ɪɚɫɱёɬɧɵɣ ɧɚɩɨɪ H˓˃˔˚ = ʹʹ,͹ ˏ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ 
ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɪɚɫɱɟɬɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɫ ɥɢɧɢɟɣ ɪɚɫɱёɬɧɨɝɨ 
ɧɚɩɨɪɚ; 





Ʌɢɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ 
ɩɪɨɩɭɫɤɧɨɣ 
ɫɩɨɫɨɛɧɨɫɬɢ Ƚɗɋ 
Qɧɛ Zɧɛ Hɧɩɭ Hɭɦɨ Hɜɛ H Q H Q 
951,7 149,0 34,6 29,8 33,2 23 2633 20,8 2537 
1076,0 150,0 33,6 28,8 32,2 22,9 2645 20,6 2525 
1204,3 151,0 32,6 27,8 31,2 22,7 2656 20,4 2513 
1336,4 152,0 31,6 26,8 30,2   20,2 2500 
1472,0 153,0 30,6 25,8 29,2   20 2488 
1611,5 154,0 29,6 24,8 28,2 
1754,3 155,0 28,6 23,8 27,2 
1900,8 155,9 27,7 22,9 26,3 
2100,0 157,0 26,6 21,8 25,2 
2550,0 159,0 24,6 19,8 23,2 
3200,0 161,0 22,6 17,8 21,2 
4300,0 164,0 19,6 14,8 18,2 
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- ɦɢɧɢɦɚɥɶɧɵɣ ɧɚɩɨɪ H୫i୬ = ʹͲ ˏ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ 
ɧɚɩɨɪɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɢ ɍɆɈ ɢ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɩɪɨɩɭɫɤɧɨɣ 
ɫɩɨɫɨɛɧɨɫɬɢ Ƚɗɋ. 
3.2 ȼɵɛɨɪ ɫɢɫɬɟɦɵ ɢ ɤɨɥɢɱɟɫɬɜɚ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ  
 
ȼɵɛɨɪ ɫɢɫɬɟɦɵ ɢ ɬɢɩɚ ɬɭɪɛɢɧɵ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɦɚɤɫɢɦɚɥɶɧɨɦɭ ɧɚɩɨɪɭ, 
ɬɚɤ ɱɬɨɛɵ ɡɧɚɱɟɧɢɟ ܪ௠௔௫=39,8ɦ ɛɵɥɨ ɛɥɢɡɤɨ ɤ ɩɪɟɞɟɥɶɧɨɦɭ ɧɚɩɨɪɭ ܪ˒˓ˈˇ 
ɜɵɛɪɚɧɧɨɝɨ ɬɢɩɚ, ɧɨ ɧɟ ɩɪɟɜɵɲɚɥɨ ɟɝɨ, ɬ.ɟ. ܪ௠௔௫ ൑ ܪ˒˓ˈˇ. 
Ⱦɥɹ ɞɚɧɧɨɝɨ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɧɚɩɨɪɚ ɜɵɛɢɪɚɟɦ ɫɥɟɞɭɸɳɢɟ ɪɟɚɤɬɢɜɧɵɟ 
ɝɢɞɪɨɬɭɪɛɢɧɵ: 
- ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɚɹ ɉɅ-40ɚ-ȼ; 
- ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɚɹ ɉɅ-40ɛ-ȼ. 
ɋɨɫɬɚɜɢɦ ɬɚɛɥɢɰɭ 3.2 ɞɥɹ ɩɚɪɚɦɟɬɪɨɜ ɦɨɞɟɥɟɣ ɞɚɧɧɵɯ ɝɢɞɪɨɬɭɪɛɢɧ: 
 
Ɍɚɛɥɢɰɚ 3.2 – ɉɚɪɚɦɟɬɪɵ ɜɵɛɪɚɧɧɵɯ ɬɢɩɨɜ ɦɨɞɟɥɶɧɵɯ ɝɢɞɪɨɬɭɪɛɢɧ 
ɉɚɪɚɦɟɬɪ ɉɅ-40ɚ-ȼ ɉɅ-40ɛ-ȼ 
Ɇɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ 
ɝɢɞɪɨɬɭɪɛɢɧ ܪ˒˓ˈˇ, ˏ 40 40 




݊′ଵ ௢௣௧, ˑ˄/ˏ 125 123 
Ɉɩɬɢɦɚɥɶɧɵɣ 
ɩɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ ܳଵ ௢௣௧, ˎ/˔ 1020 1150 
Ɉɩɬɢɦɚɥɶɧɵɣ ɄɉȾ 
ɦɨɞɟɥɢ 𝜂ˏ  ௢௣௧ 0,913 0,904 
ɉɪɢɜɟɞɟɧɧɵɣ 
ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ܳ′ଵ௠௔௫, ˎ/˔ 1700 1620 
Ʉɨɷɮɮɢɰɢɟɧɬ ɤɚɜɢɬɚɰɢɢ 𝜎 ሺܳଵ௠௔௫, ሻ 0,65 0,65 
ɉɪɢɜɟɞɟɧɧɵɣ ɞɢɚɦɟɬɪ 
ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ܦଵ ௠ , ˏ 0,46 0,46 
ɇɚɩɨɪ ɦɨɞɟɥɶɧɨɣ 
ɬɭɪɛɢɧɵ ܪˏˑˇ , ˏ 4 4 
Ɍɟɦɩɟɪɚɬɭɪɚ ݐˏˑˇ, ℃ 10 20 




ɇɚ ɝɥɚɜɧɵɯ ɭɧɢɜɟɪɫɚɥɶɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɯ ɬɭɪɛɢɧ ɧɚɦɟɱɚɟɦ ɪɚɫɱɟɬɧɵɟ 
ɬɨɱɤɢ Ɋ1, ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɨɜɟɞɹ ɥɢɧɢɸ ɱɟɪɟɡ ɨɩɬɢɦɭɦ ɄɉȾ. (ܳሺ௣ଵሻ′ =
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ͳ,͹ͲͲ ˏଷ/˔, ŋሺ௣ଵሻ′ = Ͳ,ͺͺͳ –ɞɥɹ ɉɅ40ɚ-ȼ, ܳሺ௣ଵሻ′ = ͳ,͸ʹ ˏଷ/˔, ŋሺ௣ଵሻ′ = Ͳ,ͺͻ͵ – ɞɥɹ 
ɉɅ40ɛ-ȼ). 
Ⱦɥɹ ɜɵɛɨɪɚ ɨɩɬɢɦɚɥɶɧɨɝɨ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ 
ɨɫɧɨɜɧɵɟ ɪɚɫɱёɬɵ ɞɥɹ ɪɹɞɚ ɫɬɚɧɞɚɪɬɧɵɯ ɞɢɚɦɟɬɪɨɜ. Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɨɜ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 3.3, 3.4, ɞɥɹ ɉɅ40ɚ-ȼ ɢ ɉɅ40ɛ-ȼ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 
 ɄɉȾ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ ƾɬ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ: 
 𝜂ʡ = ͳ − (ͳ − ŋሺ௣ଵሻ′ ൯ ∙ ൮ሺͳ − ߝሻ + ߝ ∙ √ቀ஽భ ʛ஽భ ቁଶ ∙ ுʛு˓ ∙ ቀఔʜఔʛቁଶభబ ),                  (3.3) 
 
ɝɞɟ ŋ(p1), D1ɦ, ɇɦ – ɄɉȾ, ɞɢɚɦɟɬɪ ɢ ɧɚɩɨɪ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ;  
D1, Hɪ – ɞɢɚɦɟɬɪ ɢ ɪɚɫɱɟɬɧɵɣ ɧɚɩɨɪ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ;  Ȟɧ, Ȟɦ – ɤɨɷɮɮɢɰɢɟɧɬɵ ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ ɜɹɡɤɨɫɬɢ ɜɨɞɵ ɞɥɹ ɧɚɬɭɪɧɨɣ ɢ 
ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɡɚɜɢɫɹɳɢɟ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ ɞɥɹ 
ɧɚɬɭɪɧɵɯ ɢ ɦɨɞɟɥɶɧɵɯ ɭɫɥɨɜɢɣ tɧ ɢ tɦ ; 
ε – ɤɨɷɮɮɢɰɢɟɧɬ, ɜɵɪɚɠɚɸɳɢɣ ɨɬɧɨɲɟɧɢɟ ɩɨɬɟɪɶ ɬɪɟɧɢɹ ɤɨ ɜɫɟɦ 
ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ ɩɨɬɟɪɹɦ (ε=0,75). 
Ɇɨɳɧɨɫɬɶ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ: 
 ܰ′˃ = ͻ,ͺͳ ∙ ܳ′ூ ˓ ∙ ܦଵଶ ∙ ܪଵ˓,ହ ∙ 𝜂ʡ ∙ 𝜂ˆ ˔˓,                                                           (3.4) 
 
ɝɞɟ ܳሺ௣ଵሻ′ – ɩɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ;  
ŋɝ.ɫɪ − ɫɪɟɞɧɢɣ ɄɉȾ ɝɟɧɟɪɚɬɨɪɚ (ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦ 0,97 ). ɑɢɫɥɨ ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɯ ɧɚ Ƚɗɋ ɚɝɪɟɝɚɬɨɜ ɧɚɯɨɞɢɦ ɩɨ ɮɨɪɦɭɥɟ: 
 𝑧′˃ = ே˖˔˕ே′˃ ,                                                                                                       (3.5) 
 
ɝɞɟ ܰ˖˔˕ = 513 Ɇȼɬ – ɪɚɫɱɟɬɧɚɹ ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ. 
Ʉɚɤ ɩɪɚɜɢɥɨ, ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ ɩɨɥɭɱɚɟɬɫɹ ɞɪɨɛɧɨɟ, ɱɬɨ ɬɪɟɛɭɟɬ ɨɤɪɭɝɥɟɧɢɹ 
ɟɝɨ ɜ ɛɨɥɶɲɭɸ ɫɬɨɪɨɧɭ. ɋɨɝɥɚɫɧɨ ɫɬɚɧɞɚɪɬɭ, ɨɤɪɭɝɥɹɟɦɨɟ ɱɢɫɥɨ ɞɨɥɠɧɨ ɛɵɬɶ 
ɤɪɚɬɧɨ 2 ɢɥɢ 3. Ȼɥɚɝɨɞɚɪɹ ɷɬɨɦɭ ɭɫɥɨɜɢɸ ɫɨɛɥɸɞɚɟɬɫɹ ɫɢɦɦɟɬɪɢɹ ɫɯɟɦɵ 
ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɫɬɚɧɰɢɢ. 
ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɬɭɪɛɢɧɵ: 
 ݊ = ݊′ூ ˓ ∙ √ு˓∙∆஽భ ,                                                                                             (3.6) 
 
ɝɞɟ ݊′ூ ˓ – ɩɪɢɜɟɞёɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɦɨɞɟɥɶɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ ɜ ɪɚɫɱёɬɧɨɣ 
ɬɨɱɤɟ (ɬɚɛɥɢɰɚ 3.1); 
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∆ – ɩɨɩɪɚɜɤɚ ɧɚ ɩɪɢɜɟɞёɧɧɭɸ ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ ɩɪɢ ɩɟɪɟɯɨɞɟ ɨɬ ɦɨɞɟɥɢ ɤ 
ɧɚɬɭɪɟ, ɪɚɜɧɚɹ ɨɬɧɨɲɟɧɢɸ ɄɉȾ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ ɤ ɄɉȾ ɦɨɞɟɥɢ ɪɚɫɱɟɬɧɨɣ 
ɬɨɱɤɟ. 
ɉɨ ɩɨɥɭɱɟɧɧɨɣ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɟ ɜɪɚɳɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɩɪɢɧɹɬɶ 
ɛɥɢɠɚɣɲɟɟ ɛɨɥɶɲɟɟ ɫɬɚɧɞɚɪɬɧɨɟ ɡɧɚɱɟɧɢɟ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ. 
Ɍɟɩɟɪɶ ɞɥɹ ɤɚɠɞɨɝɨ ɜɵɛɪɚɧɧɨɝɨ ɞɢɚɦɟɬɪɚ ɧɟɨɛɯɨɞɢɦɨ ɧɚɧɟɫɬɢ ɥɢɧɢɢ 
ɩɪɢɜɟɞёɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɢɡɜɟɫɬɧɵɦ ɧɚɩɨɪɚɦ ɬɭɪɛɢɧɵ ܪ௠௔௫, ܪ˓ ɢ ܪ௠𝑖௡, ɤɨɬɨɪɵɟ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ: 
 ݊′ூ௠௔௫ = ௡˔∙஽భ√ு೘𝑖೙∙∆,  (3.7) 
 ݊′ூ˓ = ௡˔∙஽భ√ு˓∙∆,  (3.8) 
 ݊′ூ௠𝑖௡ = ௡˔∙஽భ√ு೘𝑎ೣ∙∆.  (3.9) 
 
Ɋɚɫɫɱɢɬɚɟɦ ɩɪɨɢɡɜɟɞɟɧɢɟ ɩɪɢɜɟɞёɧɧɨɝɨ ɪɚɫɯɨɞɚ ɜ ɪɚɫɱёɬɧɨɣ ɬɨɱɤɟ ɧɚ 
ɄɉȾ: ܳ′ூ ∙ 𝜂ʡ = ே˃ଽ,଼ଵ∙஽భమ∙ሺ∆∙ʜ˓ሻభ,ఱ . (3.10) 
 
ɉɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ:  
 ܳ′ூ = ொ೘𝑖೙஽భమ∙√ு∙∆,  (3.11) 
 
ɝɞɟ ܳ௠𝑖௡ – ɦɢɧɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɫɬɚɧɰɢɸ. Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɩɚɪɚɦɟɬɪɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɡɧɚɱɟɧɢɣ 
ɞɢɚɦɟɬɪɨɜ ɝɢɞɪɨɬɭɪɛɢɧ ɉɅ40ɚ-ȼ ɢ ɉɅ40ɛ-ȼ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 3.3 ɢ 3.4. 
 
Ɍɚɛɥɢɰɚ 3.3 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɚɪɚɦɟɬɪɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɪɚɡɥɢɱɧɵɯ 
ɡɧɚɱɟɧɢɣ D1 ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅ40ɚ-ȼ 
D1,ɦ 6 6,30 8 9,50 10,00 
ƽɬ 0,92 0,9217 0,92 0,9237 0,9239 
N'ɚɝɪ,ɤȼɬ 58037 64003,08 103333 145843,3 161640,9 
Za 8,84 8,02 5,07 3,52 3,17 
Za 9 8 6 4 4 
Nɚɝɪ,ɤȼɬ 57000 64125 85500 128250 128250 
Δ1 1,046 1,046 1,046 1,048 1,049 
n'ɫ 101,5 96,7 76,2 64,2 61,0 
nɫ 107,1 100 83,3 65,2 62,5 
n' Hmin 100 98 103 96 97 




Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 3.3 
D1,ɦ 6 6,30 8 9,50 10,00 
n' Hmax 140 138 146 135 136 
Q'1*ƾɬ 1,558 1,570 1,298 1,381 1,246 
Q'1*ƾɬ ɩɪɢ Hmax 0,671 - 0,559 - - 
Qmin Hmax 0,625 - 0,750 - - 
Qmax Hmin 1,765 - 1,430 - - 
 
Ɍɚɛɥɢɰɚ 3.4 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɚɪɚɦɟɬɪɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɪɚɡɥɢɱɧɵɯ 
ɡɧɚɱɟɧɢɣ D1 ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅ40ɛ-ȼ 
D1,ɦ 6 6,3 7,50 8,00 8,50 
ƽɬ 0,93 0,93 0,9293 0,9295 0,9298 
N'ɚɝɪ.ɤȼɬ 55715 61440 87147,09 99184,22 112001,5 
Z'a 9,21 8,35 5,89 5,17 4,58 
Za 10 9 6 6 5 
Nɚɝɪ,ɤȼɬ 51300 57000 85500 85500 102600 
Δ1 1,039 1,04 1,041 1,041 1,041 
n'ɫ 99,6 94,9 79,7 74,7 70,4 
nɫ 107,1 100 83,3 83,3 75 
n' Hmin 100 98 97 104 99 
n' Hɪɚɫɱ 132 130 129 137 131 
n' Hmax 141 138 137 146 140 
Q'1*ƾɬ 1,385 1,395 1,477 1,298 1,380 
 
Ⱦɚɥɶɧɟɣɲɢɣ ɪɚɫɱɟɬ ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅ40ɛ-ȼ ɧɟ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ, ɬɚɤ ɤɚɤ 
ɧɟ ɩɪɨɲɥɚ ɩɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɡɨɧɵ ɪɚɛɨɬɵ ɬɭɪɛɢɧɵ. 
Ⱥɧɚɥɢɡɢɪɭɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɧɚ ɞɚɧɧɨɦ ɷɬɚɩɟ, ɩɪɢɯɨɞɢɦ 
ɤ ɜɵɜɨɞɭ, ɱɬɨ ɜ ɞɚɥɶɧɟɣɲɟɦ ɛɭɞɟɦ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɬɭɪɛɢɧɭ ɉɅ40-ȼ ɞɢɚɦɟɬɪɨɦ 8 
ɦ [ɉɪɢɥɨɠɟɧɢɟ Ȼ ɫɢɧɢɦ ɰɜɟɬɨɦ] ɢ 6 ɦ [ɉɪɢɥɨɠɟɧɢɟ Ȼ ɡɟɥёɧɵɦ ɰɜɟɬɨɦ].  
 
3.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɭɫɬɚɧɨɜɤɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɝɢɞɪɨɬɭɪɛɢɧɵ 
 
ɂɫɯɨɞɹ ɢɡ ɭɫɥɨɜɢɹ ɛɟɡɤɚɜɢɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɝɢɞɪɨɬɭɪɛɢɧɵ, ɧɟɨɛɯɨɞɢɦɨ 
ɨɩɪɟɞɟɥɢɬɶ ɞɨɩɭɫɬɢɦɨɟ ɡɚɝɥɭɛɥɟɧɢɟ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ.  
Ɋɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɧɚɢɛɨɥɟɟ 
ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɦ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɤɚɜɢɬɚɰɢɢ ɪɟɠɢɦɨɦ ɪɚɛɨɬɵ ɝɢɞɪɨɬɭɪɛɢɧɧɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ.  Ɋɚɫɱёɬ ɩɪɨɢɡɜɨɞɢɦ ɩɨ ɮɨɪɦɭɥɟ: 
 ߘܼ˓.ˍ. = ܼː.˄. ሺܳː.˄.ሻ + ܪ௦,  (3.12) 
 
ɝɞɟ ܼː.˄. ሺܳː.˄.ሻ – ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɇȻ ɩɪɢ  ܳː.˄.,  ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɪɚɫɱёɬɧɨɦɭ ɡɧɚɱɟɧɢɸ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ ܪ௦. 
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ȼɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɞɥɹ ɬɪɟɯ ɧɚɢɛɨɥɟɟ ɨɩɚɫɧɵɯ ɫ ɬɨɱɤɢ 
ɡɪɟɧɢɹ ɤɚɜɢɬɚɰɢɢ ɫɥɭɱɚɟɜ, ɬɨ ɟɫɬɶ ɬɪɟɛɭɸɳɢɦɢ ɧɚɢɛɨɥɶɲɟɝɨ ɡɚɝɥɭɛɥɟɧɢɹ 
ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ:  
1. Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɫ ɪɚɫɱёɬɧɨɣ ɦɨɳɧɨɫɬɶɸ ɩɪɢ ɇɉɍ; 
2. Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɫ ɪɚɫɱёɬɧɨɣ ɦɨɳɧɨɫɬɶɸ ɢ Hɪɚɫɱ; 
3. Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɩɪɢ ɇmin ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɟɦɭ ɦɨɳɧɨɫɬɢ ɧɚ 
ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ. 
ȼɵɫɨɬɭ ɨɬɫɚɫɵɜɚɧɢɹ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ: 
 ܪௌ = ܤ − ௓ʜʐሺொʜʐሻଽ଴଴ − 𝜎 ∙ ܪ − ͳ,ͷ + ܼʤ.,  (3.13) 
 
ɝɞɟ ܤ=10,33 ɦ ɜɨɞ. ɫɬ. – ɛɚɪɨɦɟɬɪɢɱɟɫɤɨɟ ɞɚɜɥɟɧɢɟ; ܼʜʐሺܳʜʐሻ – ɨɬɦɟɬɤɚ ɇȻ ɩɪɢ ɞɚɧɧɨɦ ɪɚɫɯɨɞɟ; ͳ,ͷ- ɤɨɧɫɬɪɭɤɬɢɜɧɵɣ ɡɚɩɚɫ; 𝜎 – ɤɨɷɮɮɢɰɢɟɧɬ ɤɚɜɢɬɚɰɢɢ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɭɧɢɜɟɪɫɚɥɶɧɨɣ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɞɥɹ ɪɚɫɱёɬɧɵɯ ɭɫɥɨɜɢɣ; ܼʤ.ʞʚ. – ɪɚɡɧɨɫɬɶ ɨɬɦɟɬɨɤ ɯɚɪɚɤɬɟɪɧɵɯ ɩɥɨɫɤɨɫɬɟɣ ɦɨɞɟɥɶɧɨɣ ɢ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧ, ɤɨɬɨɪɚɹ ɞɥɹ ɉɅ ɪɚɜɧɚ 0. 
Ɋɚɫɱёɬɵ ɜɫɟɯ ɜɵɛɪɚɧɧɵɯ ɝɢɞɪɨɬɭɪɛɢɧ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.5. 
 
Ɍɚɛɥɢɰɚ 3.5 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ ɝɢɞɪɨɬɭɪɛɢɧɵ 
Ɍɢɩ ɬɭɪɛɢɧɵ D1, ɦ Za,ɲɬ nc,ɨɛ/ɦɢɧ Na,Ɇȼɬ Hs1, ɦ Hs2, ɦ Hs3, ɦ 
ɉɅ40ɚ-ȼ-600 6,0 9 107,1 57 3,27 -6,43 -4,86 
ɉɅ40ɚ-ȼ-800 8,0 6 83,3 85,5 0,88 -0,78 2,24 
 
ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɜ ɩɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ, ɨɤɨɧɱɚɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦ ɤ 
ɭɫɬɚɧɨɜɤɢ ɝɢɞɪɨɬɭɪɛɢɧɭ ɉɅ40ɚ-ȼ-800, ɬɚɤ ɤɚɤ ɟё ɜɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ 
ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɞɨɩɭɫɬɢɦɨɣ.  
Ɍɟɩɟɪɶ ɨɩɪɟɞɟɥɢɦ ɨɬɦɟɬɤɭ ɪɚɫɩɨɥɨɠɟɧɢɹ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ, ɤɨɬɨɪɨɟ ɛɭɞɟɬ 
ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɞɥɹ ɫɚɦɨɝɨ ɧɟɛɥɚɝɨɩɪɢɹɬɧɨɝɨ ɫɥɭɱɚɹ, ɬɨ ɟɫɬɶ Hs= -0,78. Ⱦɥɹ ɷɬɨɝɨ 
ɫɥɭɱɚɹ ܼʜʐ=144,53. Ɍɨɝɞɚ ɡɚɝɥɭɛɥɟɧɢɟ ɩɨ ɮɨɪɦɭɥɟ (3.12): 
 ߘܼ˓.ˍ. = ͳͶͶ,ͷ͵ + ሺ−Ͳ,͹ͺሻ = ͳͶ͵,͹ͷ ˏ. 
 
Ɍɚɤɚɹ ɨɬɦɟɬɤɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɩɨɡɜɨɥɢɬ ɨɛɟɫɩɟɱɢɜɚɬɶ 
ɛɟɡɤɚɜɢɬɚɰɢɨɧɧɭɸ ɪɚɛɨɬɭ ɝɢɞɪɨɬɭɪɛɢɧɵ ɜɨ ɜɫɟɯ ɪɚɫɱёɬɧɵɯ ɪɟɠɢɦɚɯ. 
3.4 ȼɵɛɨɪ ɬɢɩɚ ɫɟɪɢɣɧɨɝɨ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ  
 
Ƚɢɞɪɨɝɟɧɟɪɚɬɨɪ ɩɨɞɛɢɪɚɟɬɫɹ ɩɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɫɟɪɢɣɧɵɯ ɬɢɩɨɜ ɩɨ 
ɪɚɫɱɟɬɧɨɦɭ ɡɧɚɱɟɧɢɸ ɟɝɨ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ ɢ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɟ 
ɜɪɚɳɟɧɢɹ.  




ܵːˑˏ = ே𝑎௖௢௦𝜑, (3.14) 
 
ɝɞɟ cosφ ɩɪɢɧɢɦɚɟɦ ɜ ɩɪɟɞɟɥɚɯ ɨɬ 0,81 ɞɨ 0,9. 
 ܵːˑˏ = ଼ଷ,ଷ଴,଼ଵ = ͳͲʹ,ͺ ʛʑ ∙ ʏ. 
 
ɑɢɫɥɨ ɩɨɥɸɫɨɜ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ:                                                                         
 
P=଺଴଴଴௡೎ = ଺଴଴଴଼ଷ,ଷ = ͹ʹ. (3.15) 
 
ȼɵɛɢɪɚɟɦ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ ɋȼ-1160/180-72. 
ȼɟɫ ɪɨɬɨɪɚ ɷɬɨɝɨ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɪɚɜɟɧ 491 ɬɨɧɧ. ɉɨɷɬɨɦɭ ɩɪɢɧɢɦɚɟɦ ɜ 
ɦɚɲɢɧɧɨɦ ɡɚɥɟ ɞɜɚ ɦɨɫɬɨɜɵɯ ɤɪɚɧɚ ɄɆ 250/30 ɨɛɳɟɣ ɫɭɦɦɨɣ ɝɪɭɡɨɩɨɞɴёɦɧɨɫɬɢ 
500 ɬɨɧɧ. 
 
3.5 Ƚɢɞɪɨɦɟɯɚɧɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɢ ɩɨɫɬɪɨɟɧɢɟ ɩɥɚɧɚ ɫɩɢɪɚɥɶɧɨɣ 
ɤɚɦɟɪɵ 
 
ɐɟɥɶɸ ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɹɜɥɹɟɬɫɹ 
ɨɩɪɟɞɟɥɟɧɢɟ ɪɚɡɦɟɪɨɜ ɟё ɪɚɞɢɚɥɶɧɵɯ ɫɟɱɟɧɢɣ ɢ ɮɨɪɦɵ ɫɩɢɪɚɥɢ ɜ ɩɥɚɧɟ 
ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ ɧɚ ɪɢɫɭɧɤɟ 3.2. 
ɍɝɨɥ ɨɯɜɚɬɚ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ φɫɩ = 2100 – ɪɟɤɨɦɟɧɞɭɟɦɵɣ ɭɝɨɥ ɨɯɜɚɬɚ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ. 
ɇɚɪɭɠɧɵɣ ɪɚɞɢɭɫ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ: 
 ˅ݎ ˘ = ͳ,ͷ͸ ∙ ܦଵ = ͳ,ͷ͸ ∙ ͺ,Ͳ = ͳʹ,ͷͳ ˏ,  (3.16) 
 
Ⱦɢɚɦɟɬɪ ɪɚɫɩɨɥɨɠɟɧɢɹ ɜɯɨɞɧɵɯ ɤɪɨɦɨɤ ɫɬɚɬɨɪɚ: 
 ܦː˃˓ = ͳͳ,ͻͷ;  
 ݎ௔ = ஽ː˃˓ଶ = ଵଵ,ଽହଶ = ͷ,ͻͺ ˏ;  (3.17) 
 ܦ˅ː = ͳͲ,Ͷͷ;  
 ݎ௕ = ஽˅ːଶ = ଵ଴,ସହଶ = ͷ,ʹ͵ ˏ;  (3.18) 
 
ȼɵɫɨɬɚ ɫɬɚɬɨɪɚ: 




ܾ଴ = Ͳ,͵ͷ ∙ ܦଵ = Ͳ,͵ͷͲ ∙ ͺ = ͵,ʹ ˏ,  (3.20) 
 
Ɋɢɫɭɧɨɤ 3.2 – ȼɯɨɞɧɨɟ ɫɟɱɟɧɢɟ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ 
Ɉɩɪɟɞɟɥɟɧɢɟ ɩɨɥɧɨɝɨ ɪɚɫɯɨɞɚ ɱɟɪɟɡ ɬɭɪɛɢɧɭ ɩɪɢ ɪɚɫɱɟɬɧɵɯ ɡɧɚɱɟɧɢɹɯ 
ɧɚɩɨɪɚ ɢ ɦɨɳɧɨɫɬɢ: 
 ܳ଴ = ேଽ,଼ଵ∙ு೛∙𝜂೚೙೘ = ଼ହହ଴଴ଽ,଼ଵ∙ଶଶ,଻∙଴,ଽଶଶ = Ͷͳ͸,͸ͷ ˏଷ ˔⁄ .  (3.21) 
 
Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɫɯɨɞɚ ɱɟɪɟɡ ɜɯɨɞɧɨɟ ɫɟɱɟɧɢɟ ɫɩɢɪɚɥɶɧɨɝɨ ɤɚɧɚɥɚ ɤɚɦɟɪɵ: 
 ܳ𝑖 = ொబ∙𝜑ଷ଺଴ = ସଵ଺,଺ହ∙ଶଵ଴ଷ଺଴ = ʹͶ͵,Ͳͷ ˏଷ ˔⁄ .  (3.22) 
 
Ɉɩɪɟɞɟɥɟɧɢɟ ɩɥɨɳɚɞɢ ɜɯɨɞɧɨɝɨ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ: 
 ˅ܨ ˘ = ொ𝑖௏˅ ˘ = ଶସଷ,଴ହସ,ଶଶ = ͷ͹,ͷͻ ˏଶ,  (3.23) 
 
ɝɞɟ Vɜɯ  - ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɝɪɚɮɢɤɭ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɧɚɩɨɪɚ. ȼɵɫɨɬɚ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɤɜɚɞɪɚɬɧɨɝɨ ɭɪɚɜɧɟɧɢɹ: 
 ܾ˅˘ = ܾ଴ሺݎ௔ − ݎ௕ሻ + ሺ˅ݎ ˘ − ݎ௔ሻܾ˅˘ − ሺ௕˅˘−௕బሻమଶ tan ͳͷ° ;                              (3.24) 
 
Ɋɟɲɢɜ ɞɚɧɧɨɟ ɤɜɚɞɪɚɬɧɨɟ ɭɪɚɜɧɟɧɢɟ ɩɨɥɭɱɢɦ: 
 ܾ˅˘ = ͳ͸,ͶͶ ˏ,  




Ⱦɚɥɶɧɟɣɲɢɣ ɪɚɫɱɟɬ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɜɵɩɨɥɧɟɧ ɚɧɚɥɢɬɢɱɟɫɤɢɦ 
ɦɟɬɨɞɨɦ. Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 3.6. 
 
Ɍɚɛɥɢɰɚ 3.6 – Ɋɚɫɱɟɬ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ 
ȼɟɥɢɱɢɧɚ ɋɟɱɟɧɢɹ ɜɯ 1 2 3 4 5 6 7 8 ɜɵɯ 
ai 6,53 5,72 4,91 4,10 3,29 2,49 1,68 0,87 0,06 -0,75 
ɪɚɞɢɭɫ, ri ɦ 12,51 11,70 10,89 10,08 9,27 8,46 7,65 6,84 6,03 5,225 
ɜɵɫɨɬɚ, b, ɦ 16,44 14,80 13,16 11,52 9,88 8,24 6,60 4,96 3,32 1,68 
Rk 9,52 9,08 8,64 8,20 7,76 7,33 6,89 6,45 6,01 5,57 
Rk/ra 1,59 1,52 1,45 1,37 1,30 1,23 1,15 1,08 1,01 0,93 
ln Rk/ra 0,47 0,42 0,37 0,32 0,26 0,20 0,14 0,08 0,01 -0,07 
ri/ra 2,09 1,96 1,82 1,69 1,55 1,42 1,28 1,15 1,01 0,87 
ln ri/ra 0,74 0,67 0,60 0,52 0,44 0,35 0,25 0,14 0,01 -0,13 
b*ln ri/ra 12,14 9,94 7,90 6,02 4,34 2,87 1,63 0,67 0,03 -0,23 
Rk*ctgγ 35,54 33,90 32,26 30,62 28,98 27,34 25,70 24,06 22,42 20,78 
Rk*ctgγ*ln 
Rk/ra 16,56 14,20 11,91 9,71 7,59 5,57 3,65 1,83 0,12 -1,47 
ra/rb 1,14 
ln ra/rb 0,13 
mi 13,24 11,60 9,96 8,32 6,68 5,04 3,40 1,76 0,12 -1,52 
Ji 9,24 7,77 6,37 5,06 3,85 2,76 1,81 1,03 0,46 0,15 
ϕ 210,00 176,50 144,75 114,99 87,54 62,78 41,22 23,49 10,48 3,43 
 
ɉɨ ɪɚɫɫɱɢɬɚɧɧɵɦ ɩɪɨɦɟɠɭɬɨɱɧɵɦ ɫɟɱɟɧɢɹɦ ɫɩɢɪɚɥɢ ɩɨɫɬɪɨɟɧ ɝɪɚɮɢɤ  𝜑˔˒ = ݂ሺݎ𝑖ሻ. Ƚɪɚɮɢɤ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 3.3. 
 













Ⱦɚɥɟɟ ɧɟɨɛɯɨɞɢɦɨ ɩɨɥɭɱɢɬɶ ɡɧɚɱɟɧɢɹ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɩɥɚɧɚ ɫɩɢɪɚɥɢ. Ⱦɥɹ 
ɷɬɨɝɨ ɪɚɡɨɛɶёɦ ɭɝɨɥ ɨɯɜɚɬɚ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɱɟɪɟɡ ɢɧɬɟɪɜɚɥɵ 15º ɢ ɧɚɣɞёɦ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ ɤɚɠɞɨɦɭ ɭɝɥɭ ɡɧɚɱɟɧɢɟ r. Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 3.7. 
 
Ɍɚɛɥɢɰɚ 3.7 – Ɋɚɞɢɭɫ ɫɟɱɟɧɢɣ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ 
φ 0 15 30 45 60 75 90 105 
r,ɦ 3,663 4,939 5,607 6,035 6,402 6,769 7,136 7,478 
 
Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 3.7 
φ 120 135 150 165 180 195 210 
r,ɦ 7,779 8,043 8,295 8,570 8,883 9,195 9,352 
 
Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɩɨɞɜɨɞɚ: 
 ܤ′ = ʹ,ͺͺͷ ∙ ܦଵ = ʹ,ͺͺͷ ∙ ͺ = ʹ͵,Ͳͺ ˏ,  (3.26) 
 
Ɍɚɤ ɤɚɤ ɲɢɪɢɧɚ ɩɨɞɜɨɞɚ B′ > 7 (ɦ), ɬɨ ɧɟɨɛɯɨɞɢɦɨ ɭɫɬɚɧɨɜɢɬɶ 
ɩɪɨɦɟɠɭɬɨɱɧɵɣ ɛɵɱɨɤ, ɬɨɥɳɢɧɭ ɤɨɬɨɪɨɝɨ ɦɨɠɧɨ ɩɪɢɛɥɢɠёɧɧɨ ɧɚɡɧɚɱɢɬɶ ɢɡ 
ɜɵɪɚɠɟɧɢɹ: 
 ܾ = ͳ + ொ೘𝑎ೣସ଴଴ = ͳ + ସଵ଺,଺ହସ଴଴ = ʹ,ͲͶ ˏ.   (3.27) 
 
Ɉɩɪɟɞɟɥɢɦ ɲɢɪɢɧɭ ɩɨɞɜɨɞɚ ɫ ɭɱёɬɨɦ ɲɢɪɢɧɵ ɛɵɱɤɚ: 
 ܤ = ܤ′ + ܾ = ʹ͵,Ͳͺ + ʹ,ͲͶ = ʹͷ,ͳʹ ɦ. (3.28) 
 
3.6 Ɂɚɝɥɭɛɥɟɧɢɟ ɜɨɞɨɡɚɛɨɪɚ ɧɚ ɜɟɥɢɱɢɧɭ ɜɨɪɨɧɤɨɨɛɪɚɡɨɜɚɧɢɹ 
 
ɋɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ ɜɨɞɵ ɜ ɜɨɞɨɜɨɞɟ: 
 𝓋 = ସ∙ொగ∙஽మ = ସ∙ସସ଺ଷ,ଵସ∙ଵ଼,ଷమ=1,7 ɦ/ɫ (3.29) 
 
ɝɞɟ Q=446 ɦ/ɫ- ɪɚɫɯɨɞ ɱɟɪɟɡ ɬɭɪɛɢɧɭ ɩɪɢ ɨɬɦɟɬɤɟ ɇɉɍ ɢ ɪɚɛɨɬɟ ɚɝɪɟɝɚɬɚ ɫ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɶ. 
D=9,6 ɦ-ɞɢɚɦɟɬɪ ɜɨɞɨɜɨɞɚ. 
Ɇɢɧɢɦɚɥɶɧɚɹ ɪɚɡɧɨɫɬɶ ɨɬɦɟɬɨɤ ɦёɪɬɜɨɝɨ ɨɛɴɟɦɚ ɢ ɜɟɪɯɧɟɣ ɤɪɨɦɤɢ 
ɜɨɞɨɜɨɞɚ: 





3.7 Ɋɚɫɱɟɬ ɜɚɥɚ ɧɚ ɩɪɨɱɧɨɫɬɶ 
 
Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɱɟɪɬɟɠɚ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɧɟɨɛɯɨɞɢɦɨ ɡɧɚɬɶ ɪɚɡɦɟɪɵ ɜɚɥɚ, 
ɬɚɤɠɟ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɢɡɜɟɫɬɢ ɟɝɨ ɪɚɫɱёɬ ɧɚ ɩɪɨɱɧɨɫɬɶ. Ɋɚɫɱɟɬ ɜɚɥɚ ɧɚ ɩɪɨɱɧɨɫɬɶ 
ɩɪɨɢɡɜɨɞɢɦ ɫ ɭɱɟɬɨɦ ɫɨɜɦɟɫɬɧɨɝɨ ɞɟɣɫɬɜɢɹ ɫɤɪɭɱɢɜɚɸɳɢɯ, ɢɡɝɢɛɚɸɳɢɯ ɢ 
ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɭɫɢɥɢɣ.  
ɉɪɟɞɜɚɪɢɬɟɥɶɧɵɣ ɪɚɫɱɟɬ ɧɚɪɭɠɧɨɝɨ ɞɢɚɦɟɬɪɚ ɜɚɥɚ: 
 ܦ∗˅ ൒ (ହ.ଵ∙ʛˍ˓𝜏ˇˑ˒ )଴.ଷଷ,  (3.31) 
 
ɝɞɟ 𝜏ˇˑ˒ = ͵Ͳ ÷ ͵ͷ Ɇɉɚ. 
ɉɪɢɧɢɦɚɟɦ 𝜏ˇˑ˒ = ͵Ͳ Ɇɉɚ, ɚ ɤɪɭɬɹɳɢɣ ɦɨɦɟɧɬ ʛˍ˓ ɨɩɪɟɞɟɥɹɟɦ ɩɨ 
ɮɨɪɦɭɥɟ: 
 ʛˍ˓ = ଴,଴଴ଽ଻ସ∙ே௡˔ˋː˘ = ଴,଴଴ଽ଻ସ∙଼ହହ଴଴଼ଷ,ଷ = ͳͲ,Ͳ  ˍʜ ∙ ˏ.  (3.32) 
 ܦ∗˅ ൒ ቀହ,ଵ∙ଵ଴,଴ଷ଴ ቁ଴.ଷଷ = ͳ,ʹ ˏ.  (3.33) 
 
Ɉɤɨɧɱɚɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦ ɞɢɚɦɟɬɪ ɜɚɥɚ 1,2 ɦɟɬɪɚ. 
 
3.8 ȼɵɛɨɪ ɦɚɫɥɨɧɚɩɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ ɢ ɷɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ 
ɪɟɝɭɥɹɬɨɪɚ 
 
ɉɨ ɧɨɦɨɝɪɚɦɦɟ ɞɥɹ ɬɭɪɛɢɧɵ ɉɅ 40ɚ–ȼ ɨɩɪɟɞɟɥɢɦ ɬɢɩ ɦɚɫɥɨɧɚɩɨɪɧɨɣ 
ɭɫɬɚɧɨɜɤɢ: Ɇɇɍ 25/2-40-25-3. 
Ɇɚɫɥɨɧɚɩɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ ɫ ɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪɨɦ ȽȺ 25/2-40 
ɜɦɟɫɬɢɦɨɫɬɶɸ 25 ɦ3, ɫɨɫɬɨɹɳɢɦ ɢɡ 2 ɫɨɫɭɞɨɜ ɧɚ ɞɚɜɥɟɧɢɟ 4 Ɇɉɚ (40 ɤɝɫ/ɫɦ2), ɫ 
ɦɚɫɥɨɧɚɫɨɫɧɵɦ ɚɝɪɟɝɚɬɨɦ ɆȺ 25-3, ɢɦɟɸɳɢɦ ɫɥɢɜɧɨɣ ɛɚɤ ɜɦɟɫɬɢɦɨɫɬɶɸ 25 ɦ3 
ɫ 3 ɧɚɫɨɫɚɦɢ. 
ɗɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɟɝɭɥɹɬɨɪ ɜɵɛɢɪɚɟɦ ɬɢɩɚ ɗȽɊɄ–Ɇɉ–100–4. 
ɗɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɟɝɭɥɹɬɨɪ ɧɚ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɚɯ ɫ ɝɥɚɜɧɵɦ ɡɨɥɨɬɧɢɤɨɦ 
ɞɢɚɦɟɬɪɚ 100 ɦɦ.  
 
3.9 ȼɵɛɨɪ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɪɚɡɦɟɪɨɜ ɦɚɲɢɧɧɨɝɨ ɡɚɥɚ 
 
ɉɨ ɪɟɤɨɦɟɧɞɚɰɢɹɦ, ɢɫɯɨɞɹ ɢɡ ɞɢɚɦɟɬɪɚ ɲɚɯɬɵ ɝɢɞɪɨɚɝɪɟɝɚɬɚ, ɤɨɬɨɪɚɹ 
ɪɚɜɧɚ 10,45 ɦɟɬɪɚ, ɚ ɬɚɤɠɟ ɢɫɯɨɞɹ ɢɡ ɨɛɟɫɩɟɱɟɧɢɹ ɫɜɨɛɨɞɧɵɯ ɩɪɨɯɨɞɨɜ ɫ ɤɚɠɞɨɣ 
ɫɬɨɪɨɧɵ ɧɟ ɦɟɧɟɟ ɞɜɭɯ ɦɟɬɪɨɜ, ɫ ɭɱёɬɨɦ ɪɚɡɦɟɳɟɧɢɹ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɲɢɪɢɧɭ ɦɚɲɢɧɧɨɝɨ ɡɚɥɚ ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɨɣ 29 ɦɟɬɪɚɦ.  
ɒɢɪɢɧɭ ɦɨɧɬɚɠɧɨɣ ɩɥɨɳɚɞɤɢ ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɨɣ 31 ɦɟɬɪɚɦ. ɉɪɢ ɬɚɤɨɣ 
ɲɢɪɢɧɟ ɛɭɞɟɬ ɜɨɡɦɨɠɧɨ ɪɚɫɤɥɚɞɤɚ ɭɡɥɨɜ ɨɞɧɨɝɨ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɜ ɡɨɧɟ ɪɚɛɨɬɵ 
42 
 
ɦɨɫɬɨɜɨɝɨ ɤɪɚɧɚ, ɫ ɭɱёɬɨɦ, ɱɬɨ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɱɚɫɬɹɦɢ ɛɭɞɟɬ ɧɟ ɦɟɧɟɟ 1,5 
ɦɟɬɪɨɜ.  
Ɉɩɪɟɞɟɥɢɦ ɲɢɪɢɧɭ ɛɥɨɤɚ ɝɢɞɪɨɚɝɪɟɝɚɬɚ. Ⱦɥɹ ɩɪɢɩɥɨɬɢɧɧɵɯ ɡɚɞɚɧɢɣ Ƚɗɋ 
ɞɥɢɧɚ ɛɥɨɤɚ:  
 ܤ˄ˎ = Ͷ ∙ ܦଵ = Ͷ ∙ ͺ = ͵ʹ ˏ. (3.34) 
 
Ɍɟɩɟɪɶ ɨɩɪɟɞɟɥɢɦ ɞɥɢɧɭ ɦɚɲɢɧɧɨɝɨ ɡɚɥɚ: 
 ܮˏˊ = ܤ˄ˎ ∙ ݊˃ˆ˓ + ܤˏ.˒. = ͵ʹ ∙ ͸ + ͵ͳ = ʹʹ͵ ˏ. (3.35) 
 
ȼɵɫɨɬɭ ɢ ɩɪɨɥёɬ ɦɚɲɢɧɧɨɝɨ ɡɚɥɚ ɧɚɡɧɚɱɚɟɦ ɦɢɧɢɦɚɥɶɧɨ ɜɨɡɦɨɠɧɵɦɢ ɢɯ 





















4 ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɱɚɫɬɶ 
 
4.1 ȼɵɛɨɪ ɫɬɪɭɤɬɭɪɧɨɣ ɫɯɟɦɵ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ 
 
ȼɵɛɨɪ ɝɥɚɜɧɨɣ ɫɯɟɦɵ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɹɜɥɹɟɬɫɹ ɜɚɠɧɵɦ ɢ 
ɨɬɜɟɬɫɬɜɟɧɧɵɦ ɷɬɚɩɨɦ ɜ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ. ɇɚɞёɠɧɨɫɬɶ ɬɚɤɨɣ 
ɫɯɟɦɵ, ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɨɫɧɨɜɧɵɯ ɭɫɥɨɜɢɣ ɧɚɞёɠɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɜ 
ɰɟɥɨɦ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ, ɤ ɝɥɚɜɧɨɣ ɫɯɟɦɟ Ƚɗɋ ɜɵɞɜɢɝɚɟɬɫɹ ɪɹɞ ɬɪɟɛɨɜɚɧɢɣ, ɬɚɤɢɯ 
ɤɚɤ: 
1) ɇɚɞɟɠɧɨɫɬɶ ɢ ɛɟɡɨɬɤɚɡɧɨɫɬɶ ɜ ɪɚɛɨɬɟ;  
2) Ɇɚɧɟɜɪɟɧɧɨɫɬɶ ɫɯɟɦɵ, ɬɨ ɟɫɬɶ ɟё ɜɨɡɦɨɠɧɨɫɬɶ ɥɟɝɤɨ ɩɪɢɫɩɨɫɚɛɥɢɜɚɬɶɫɹ 
ɤ ɢɡɦɟɧɹɸɳɢɦɫɹ ɭɫɥɨɜɢɹɦ ɪɚɛɨɬɵ, ɤɚɤ ɜɨ ɜɪɟɦɹ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɬɚɤ ɢ ɩɪɢ 
ɪɚɫɲɢɪɟɧɢɢ ɫɬɚɧɰɢɢ;  
3) ɉɪɨɫɬɨɬɚ ɢ ɧɚɝɥɹɞɧɨɫɬɶ;  
4) Ɋɟɦɨɧɬɨɩɪɢɝɨɞɧɨɫɬɶ ɢ ɛɟɡɨɩɚɫɧɨɫɬɶ ɨɛɫɥɭɠɢɜɚɧɢɹ; 
5) ɗɤɨɧɨɦɢɱɧɨɫɬɶ, ɦɢɧɢɦɭɦ ɡɚɬɪɚɬ ɧɚ ɪɟɫɭɪɫɵ ɢ ɜɪɟɦɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ (Ɋɍ). 
ɗɥɟɤɬɪɢɱɟɫɤɢɟ ɫɯɟɦɵ Ƚɗɋ ɫɬɪɨɹɬɫɹ, ɤɚɤ ɩɪɚɜɢɥɨ, ɩɨ ɛɥɨɱɧɨɦɭ ɩɪɢɧɰɢɩɭ. 
ȼɫɟ ɝɟɧɟɪɚɬɨɪɵ ɫɨɟɞɢɧɹɸɬɫɹ ɜ ɛɥɨɤɢ ɫ ɩɨɜɵɲɚɸɳɢɦɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦɢ, 
ɩɚɪɚɥɥɟɥɶɧɚɹ ɪɚɛɨɬɚ ɛɥɨɤɨɜ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɚ ɜɵɫɨɤɨɦ ɧɚɩɪɹɠɟɧɢɢ, ɝɞɟ 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ Ɋɍ. 
ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɱɢɫɥɚ ɢ ɦɨɳɧɨɫɬɢ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɩɪɢɦɟɧɟɧɢɟ ɩɨɥɭɱɢɥɢ 
ɩɪɨɫɬɵɟ ɛɥɨɤɢ, ɜ ɤɨɬɨɪɵɯ ɤɚɠɞɨɦɭ ɝɟɧɟɪɚɬɨɪɭ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɩɨɜɵɲɚɸɳɢɣ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪ, ɚ ɬɚɤɠɟ ɭɤɪɭɩɧёɧɧɵɟ ɛɥɨɤɢ ɫ ɧɟɫɤɨɥɶɤɢɦɢ ɝɟɧɟɪɚɬɨɪɚɦɢ, 
ɩɪɢɫɨɟɞɢɧёɧɧɵɦɢ ɤ ɨɛɳɟɦɭ ɬɪёɯɮɚɡɧɨɦɭ ɬɪɚɧɫɮɨɪɦɚɬɨɪɭ ɢɥɢ ɝɪɭɩɩɟ ɢɡ 
ɨɞɧɨɮɚɡɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ.  
ɉɪɢɦɟɧɟɧɢɟ ɭɤɪɭɩɧɟɧɧɵɯ ɛɥɨɤɨɜ ɜɨɡɦɨɠɧɨ ɬɨɥɶɤɨ ɜ ɬɨɦ ɫɥɭɱɚɟ, ɤɨɝɞɚ 
ɨɛɳɚɹ ɦɨɳɧɨɫɬɶ ɨɞɧɨɝɨ ɬɚɤɨɝɨ ɛɥɨɤɚ ɧɟ ɩɪɟɜɵɲɚɟɬ ɞɨɩɭɫɬɢɦɨɣ ɜɟɥɢɱɢɧɵ 
ɫɧɢɠɟɧɢɹ ɝɟɧɟɪɢɪɭɟɦɨɣ ɦɨɳɧɨɫɬɢ ɜ ɗɋ (ɚɜɚɪɢɣɧɵɣ ɪɟɡɟɪɜ). 
 P˄ ˎ = ʹ ∙ Pʒ;                                                      (4.1) 
 P˄ ˎ = ʹ ∙ ͺ͵ = ͳ͸͸ ʛʑ˕; 
 Pʏ˅.ʟˈˊ = Sʏ˅.ʟˈˊ ∙ cos φːˑˏ ;                        (4.2) 
 Pʏ˅.ʟˈˊ = ʹʹͲ ∙ Ͳ,ͺͲ = ͳ͹͸ ʛʑ˕.                      
 P˄ ˎ < Pʏ˅.ʟˈˊ;                                                                                                    (4.3) 
 
ɂɡ (4.3) ɜɢɞɧɨ, ɩɪɢɦɟɧɟɧɢɟ ɭɤɪɭɩɧɟɧɧɵɯ ɛɥɨɤɨɜ ɜ ɫɬɪɭɤɬɭɪɧɨɣ ɫɯɟɦɟ 
ɜɨɡɦɨɠɧɨ. 














4.2 ȼɵɛɨɪ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɝɥɚɜɧɨɣ ɫɯɟɦɵ Ƚɗɋ 
 
4.2.1 ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ȼɇ ɞɥɹ ɫɯɟɦɵ ɫ ɩɪɨɫɬɵɦɢ ɛɥɨɤɚɦɢ 
 
ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɨɩɪɟɞɟɥɟɧɢɟ ɢɯ ɱɢɫɥɚ, ɬɢɩɚ ɢ 
ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ.  
Ɍɪɚɧɫɮɨɪɦɚɬɨɪ ɛɥɨɤɚ ɞɨɥɠɟɧ ɨɛɟɫɩɟɱɢɬɶ ɜɵɞɚɱɭ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɨɜ ɜ 
ɫɟɬɶ ɩɨɜɵɲɟɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɡɚ ɜɵɱɟɬɨɦ ɦɨɳɧɨɫɬɢ ɧɚɝɪɭɡɤɢ, ɩɨɞɤɥɸɱɟɧɧɨɣ 
ɧɚ ɨɬɜɟɬɜɥɟɧɢɢ ɨɬ ɝɟɧɟɪɚɬɨɪɚ ɬ.ɟ. ɧɚɝɪɭɡɤɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ. Ɋɚɫɱёɬɧɚɹ 
ɦɨɳɧɨɫɬɶ ɛɥɨɱɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɨɩɪɟɞɟɥɢɬɫɹ ɤɚɤ: 
 S˓˃˔˚ = ʟʒ−Pɋɇc୭ୱφʜˑˏ = ଼ଷ−ହ,ଵଷ଴,଼଴ = ͻ͹,͵Ͷ ʛʑ ∙ ʏ .  (4.4) 
 
ɉɨ ɤɚɬɚɥɨɝɭ ɈɈɈ "Ɍɨɥɶɹɬɬɢɧɫɤɢɣ Ɍɪɚɧɫɮɨɪɦɚɬɨɪ" ɜɵɛɢɪɚɟɦ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɌȾɐ-125000/220. Ⱦɚɧɧɵɟ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.1. 
 











125000 242 13,8 Yɧ/D-11 90 380 11 0,55 
 
ȼɪɟɦɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɩɨɬɟɪɶ  ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 4.5. 
 τ = ቀͲ,ͳʹͶ + ʡmaxଵ଴ర ቁଶ ∙ ͺ͹͸Ͳ; (4.5) 
 τ = (Ͳ,ͳʹͶ + ͶͶͺ͵ͳͲସ )ଶ ∙ ͺ͹͸Ͳ = ʹͷͻʹ ˚/ˆˑˇ.                          
 
ȼɪɟɦɹ ɪɚɛɨɬɵ ɛɥɨɤɚ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ: 
 t˓˃˄ = ͺ͹͸Ͳ − μ ∙ T˒ ˎ − ω ∙ T˅ ;                        
(4.6) 
 t˓˃˄ = ͺ͹͸Ͳ − ͳ ∙ ͵ʹ − Ͳ,Ͳ͵ ∙ ͹Ͳ = ͺ͹ʹͷ,ͻ˚; 
 




ɉɨɬɟɪɢ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ ɌȾɐ-125000/220 (6 
ɨɞɢɧɨɱɧɵɯ): 
 ∆W˘˘ = nʡ ∙ ∆P˘ ˘ ∙ t˓˃˄;                                (4.7) 
 ∆W˘˘ = ͳ ∙ Ͳ,Ͳͻ ∙ ͺ͹ʹͷ,ͻ = ͹ͺͷ,͵ ʛʑ˕ ∙ ˚; 
 
ɝɞɟ nʡ – ɱɢɫɥɨ ɩɚɪɚɥɥɟɥɶɧɨ ɪɚɛɨɬɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ. ɇɚɝɪɭɡɨɱɧɵɟ (ɩɟɪɟɦɟɧɧɵɟ) ɩɨɬɟɪɢ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: 
 ∆Wː = ∆ʟˍ୬˕ ∙ ቀ S˓˃˔˚S˕ ːˑˏቁଶ ∙ τ;     (4.8) 
  ∆Wː = Ͳ,͵ͺͳ ∙ (ͻ͹,͵Ͷͳʹͷ )ଶ ∙ ʹͷͻʹ,Ͷ = ͷͻ͹,͵ͺ ʛʑ˕ ∙ ˚. 
 
ȼɟɥɢɱɢɧɚ ɢɡɞɟɪɠɟɤ ɧɚ ɩɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɞɥɹ ɨɞɧɨɝɨ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ: 
 ʗ˒ˑ˕ = Ⱦଵ ∙ ሺ∆W˘˘ + ∆Wːሻ;               (4.9) 
 ʗ˒ˑ˕ = ͵,ͷ͹ ∙ ሺ͹ͺͷ,͵ + ͷͻ͹,͵ͺሻ = Ͷͻ͵͸,ʹ ˕˞˔. ˓˖˄/ˆˑˇ. 
 
Ɂɧɚɱɟɧɢɹ Ⱦଵ = ͵,ͷ͹ ˓˖˄./ሺˍʑ˕ ∙ ˚ሻ  − ɫɬɨɢɦɨɫɬɶ 1ɤȼɬ/ɱ ɡɚ 2017 ɝɨɞɚ ɫɨɝɥɚɫɧɨ ȿɞɢɧɵɦ ɫɰɟɧɚɪɧɵɦ ɭɫɥɨɜɢɹɦ ɊɭɫȽɢɞɪɨ ɞɥɹ Ʉɟɦɟɪɨɜɫɤɨɣ ɨɛɥɚɫɬɢ.  
Ⱦɥɹ ɲɟɫɬɢ ɛɥɨɤɨɜ: 
 ʗ˒ˑ˕ଵଶଶ଴ =  ͸ ∙ Ͷͻ͵͸,ʹ = ʹͻ͸ͳ͹,ʹ ˕˞˔. ˓˖˄/ˆˑˇ.                                          
(4.10) 
 
4.2.2 ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ȼɇ ɞɥɹ ɫɯɟɦɵ ɫ ɭɤɪɭɩɧɟɧɧɵɦɢ 
ɛɥɨɤɚɦɢ 
 
Ɋɚɫɱёɬɧɚɹ ɦɨɳɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɭɤɪɭɩɧɟɧɧɨɝɨ ɛɥɨɤɚ ɨɩɪɟɞɟɥɢɬɫɹ 
ɤɚɤ: 
 S˓˃˔˚ = ଶ∙ሺʟʒ−Pʠʜሻc୭ୱφʜˑˏ = ଶ∙ሺ଼ଷ−ହ,ଵଷሻ଴,଼଴ = ͳͻͶ,͸ͺ ʛʑ ∙ ʏ .  (4.11) 
 
ɉɨ ɤɚɬɚɥɨɝɭ ɈɈɈ "Ɍɨɥɶɹɬɬɢɧɫɤɢɣ Ɍɪɚɧɫɮɨɪɦɚɬɨɪ" ɜɵɛɢɪɚɟɦ 































225000 242 13,8 Yɧ/D-11 110 530 11 0,4 
 
ɉɨɬɟɪɢ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ ɌȾɐ-225000/220: 
 ∆W˘˘ = nʡ ∙ ∆P˘ ˘ ∙ t˓˃˄;                              (4.12) 
 ∆W˘˘ = ͳ ∙ Ͳ,ͳͳͲ ∙ ͺ͹ʹͷ,ͻ = ͻͷͻ,ͺͷ ʛʑ˕ ∙ ˚; 
 
ɝɞɟ nʡ – ɱɢɫɥɨ ɩɚɪɚɥɥɟɥɶɧɨ ɪɚɛɨɬɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ. ɇɚɝɪɭɡɨɱɧɵɟ (ɩɟɪɟɦɟɧɧɵɟ) ɩɨɬɟɪɢ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: 
 ∆Wː = ∆ʟˍ୬˕ ∙ ቀ S˓˃˔˚S˕ ːˑˏቁଶ ∙ τ;   (4.13) 
 ∆Wː = Ͳ,ͷ͵ͳ ∙ (ͳͻͶ,͸ͺʹʹͷ )ଶ ∙ ʹͷͻʹ,Ͷ = ͳͲʹͺ,͸ʹ ʛʑ˕ ∙ ˚. 
 
ȼɟɥɢɱɢɧɚ ɢɡɞɟɪɠɟɤ ɧɚ ɩɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɞɥɹ ɨɞɧɨɝɨ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ: 
 ʗ˒ˑ˕ = Ⱦଵ ∙ ሺ∆W˘˘ + ∆Wːሻ;             (4.14) 
 ʗ˒ˑ˕ = ͵,ͷ͹ ∙ ሺͻͷͻ,ͺͷ + ͳͲʹͺ,͸ʹሻ = ͹Ͳͻͺ,ͺͶ ˕˞˔. ˓˖˄/ˆˑˇ. 
 
Ɂɧɚɱɟɧɢɹ Ⱦଵ = ͵,ͷ͹ ˓˖˄./ሺˍʑ˕ ∙ ˚ሻ  − ɫɬɨɢɦɨɫɬɶ 1ɤȼɬ/ɱ ɡɚ 2017 ɝɨɞɚ ɫɨɝɥɚɫɧɨ ȿɞɢɧɵɦ ɫɰɟɧɚɪɧɵɦ ɭɫɥɨɜɢɹɦ ɊɭɫȽɢɞɪɨ ɞɥɹ Ʉɟɦɟɪɨɜɫɤɨɣ ɨɛɥɚɫɬɢ.  
Ⱦɥɹ ɫɯɟɦɵ ɫ ɬɪɟɦɹ ɭɤɪɭɩɧɟɧɧɵɦɢ ɛɥɨɤɚɦɢ: 
 ʗ˒ˑ˕ଶଶଶ଴ =  ͸ ∙ ͹Ͳͻͺ,ͺͶ = Ͷʹͷͻ͵,ͲͶ ˕˞˔. ˓˖˄/ˆˑˇ.                                       
(4.15) 
 
4.2.3 ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 
 
Ɇɨɳɧɨɫɬɶ, ɩɨɬɪɟɛɥɹɟɦɚɹ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ (ɋɇ) ɩɪɨɟɤɬɢɪɭɟɦɨɣ 
ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ, ɫɨɫɬɚɜɥɹɟɬ 1,0% ɨɬ Pʢ˔˕.ȽЭɋ : 
 




Ɋʠʜ = Ͳ,Ͳͳ ∙ ͷͳ͵ = ͷ,ͳ͵ ʛʑ˕. Sʠʜ = ʟʠʜc୭ୱφʜˑˏ = ହ,ଵଷ଴,଼଴ = ͸,Ͷͳ ʛʑ ∙ ʏ.  (4.17) 
 
ȼ ɩɪɨɟɤɬɟ ɩɪɢɧɹɬɨ ɞɜɚ ɧɚɩɪɹɠɟɧɢɹ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 6 ɤȼ ɢ 0,4 ɤȼ, 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɧɟɨɛɯɨɞɢɦɨ ɩɪɟɞɭɫɦɨɬɪɟɬɶ 2 ɫɬɭɩɟɧɢ ɬɪɚɧɫɮɨɪɦɚɰɢɢ. 
Ⱦɥɹ ɩɟɪɜɨɣ ɫɬɭɩɟɧɢ ɬɪɚɧɫɮɨɪɦɚɰɢɢ 13,8 ɤȼ – 6 ɤȼ, ɬɪɚɧɫɮɨɪɦɚɬɨɪ 
ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ (Ɍɋɇ) ɜɵɛɢɪɚɟɬɫɹ ɢɫɯɨɞɹ ɢɡ ɭɫɥɨɜɢɹ: Sʡʠʜ ൒ Sʠʜ.  ɉɨ ɤɚɬɚɥɨɝɭ ɈɈɈ "Ɍɨɥɶɹɬɬɢɧɫɤɢɣ Ɍɪɚɧɫɮɨɪɦɚɬɨɪ" ɜɵɛɢɪɚɟɦ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɌɋɁ-2500/13,8. ɇɚ ɫɬɚɧɰɢɢ ɛɭɞɟɬ ɭɫɬɚɧɨɜɥɟɧɨ 2 ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 
ɞɚɧɧɨɝɨ ɬɢɩɚ, ɱɬɨ ɩɨɡɜɨɥɢɬ ɩɨɥɧɨɫɬɶɸ ɩɨɤɪɵɬɶ ɧɚɝɪɭɡɤɭ ɫɢɫɬɟɦɵ ɋɇ. Ⱦɚɧɧɵɟ 
Ɍɋɇ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.3. 
 







ɤȼ∙Ⱥ ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɨɛɦɨɬɨɤ, ɤȼ ɋɯɟɦɚ ɢ ɝɪɭɩɩɚ ɫɨɟɞɢɧɟɧɢɹ ɨɛɦɨɬɨɤ ɉɨɬɟɪɢ, ɤȼɬ ɇɚɩɪɹɠɟɧɢɟ ɄɁ, % Ɍɨɤ ɏɏ,% ȼɇ ɇɇ ɏɏ ɄɁ 
ɌɋɁ-2500 2500 13,8 6,3 Yɧ/D-11 11 60 8 0,75 
 
Ɍɪɚɧɫɮɨɪɦɚɬɨɪ ɌɋɁ-2500/13,8 ɫɭɯɨɣ ɬɪёɯɮɚɡɧɵɣ ɞɜɭɯɨɛɦɨɬɨɱɧɵɣ, 
ɡɚɳɢɳёɧɧɨɝɨ ɢɫɩɨɥɧɟɧɢɹ. 
Ⱦɥɹ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɬɪɚɧɫɮɨɪɦɚɰɢɢ 6 ɤȼ – 0,4 ɤȼ ɩɨ ɤɚɬɚɥɨɝɭ 
"ɑɟɛɨɤɫɚɪɫɤɨɝɨ ɷɥɟɤɬɪɨɡɚɜɨɞɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ" ɜɵɛɪɚɧ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɌɋɁ-
630/6, ɤɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɤɨɬɨɪɨɝɨ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.4. 
 







ɤȼ∙Ⱥ ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɨɛɦɨɬɨɤ, ɤȼ ɋɯɟɦɚ ɢ ɝɪɭɩɩɚ ɫɨɟɞɢɧɟɧɢɹ ɨɛɦɨɬɨɤ ɉɨɬɟɪɢ, ɤȼɬ ɇɚɩɪɹɠɟɧɢɟ ɄɁ, % ȼɇ ɇɇ ɏɏ ɄɁ 
ɌɋɁ-630/6 630 6 0,4 Yɧ/D-11 1,92 8,5 8 
 
Ɍɪɚɧɫɮɨɪɦɚɬɨɪ ɌɋɁ-630/6 ɫɭɯɨɣ ɬɪёɯɮɚɡɧɵɣ ɞɜɭɯɨɛɦɨɬɨɱɧɵɣ, 
ɡɚɳɢɳёɧɧɨɝɨ ɢɫɩɨɥɧɟɧɢɹ. 
 
4.3 Ɋɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɨ 
  
4.3.1 ȼɵɛɨɪ ɤɨɥɢɱɟɫɬɜɚ ɨɬɯɨɞɹɳɢɯ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ Ɋɍ ȼɇ 
 
ɋɭɦɦɚɪɧɚɹ ɦɨɳɧɨɫɬɶ, ɜɵɞɚɜɚɟɦɚɹ ɫ Ɋɍ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɭ: 




ɉɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ȼɅ 220 ɤȼ ɧɚ ɨɞɧɭ ɰɟɩɶ, ɫɨɫɬɚɜɥɹɟɬ P˒ ˓ˈˇ =ͳ͵ͷ ʛʑ˕, ɬɨɝɞɚ: 
 S˒˓ˈˇ. = ଵ,ଶ∙P˒˓ˈˇc୭ୱφˆ = ଵ,ଶ∙ଵଷହ଴,଼଴ = ʹͲʹ,ͷ ʛʑ ∙ ʏ.  (4.19) 
 
ɑɢɫɥɨ ɨɬɯɨɞɹɳɢɯ ȼɅ ɨɩɪɟɞɟɥɟɧɨ ɩɨ ɮɨɪɦɭɥɟ: 
 nˎ = S∑S˒˓ˈˇ. = ହ଼ସ,଴ଶହଶ଴ଶ,ହ = ʹ,ͺͺ.  (4.20) 
 
ɉɪɢɧɢɦɚɟɦ 3 ɨɬɯɨɞɹɳɢɯ ɥɢɧɢɣ. Ɉɤɨɧɱɚɬɟɥɶɧɨɟ ɱɢɫɥɨ ȼɅ ɩɪɢɧɢɦɚɟɬɫɹ 
ɪɚɜɧɵɦ nˎ = ݊ + ͳ = Ͷ. 
 I˓˃˄ = S∑୬ˎ∙√ଷ∙Uːˑˏ = ହ଼ସ,଴ଶହସ∙√ଷ∙ଶଶ଴ = Ͳ,͵ͺ͵ ˍʏ.   (4.21) 
 
Ɋɚɫɱёɬɧɵɣ ɬɨɤ ȼɅ 220 ɤȼ: 
 I˓˃˔˚ = Ƚʡ ∙ Ƚi ∙ I˓˃˄ = ͳ,ͳ ∙ ͳ,Ͳͷ ∙ Ͳ,͵ͺ͵ = Ͳ,ͶͶʹ ˍʏ.         (4.22) 
 
ɝɞɟ Ƚi = ͳ,Ͳͷ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɭɱɚɫɬɢɟ ɩɨɬɪɟɛɢɬɟɥɹ ɜ ɦɚɤɫɢɦɭɦɟ ɧɚɝɪɭɡɤɢ ; Ƚʡ = ͳ,ͳ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɢɡɦɟɧɟɧɢɟ ɬɨɤɚ ɜ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ. 
ɂɫɯɨɞɹ ɢɡ ɜɟɥɢɱɢɧɵ ɪɚɫɱёɬɧɨɝɨ ɬɨɤɚ ɢ ɦɢɧɢɦɚɥɶɧɨɝɨ ɞɢɚɦɟɬɪɚ ɩɪɨɜɨɞɚ ɩɨ 
ɭɫɥɨɜɢɹɦ ɧɟɞɨɩɭɳɟɧɢɹ ɤɨɪɨɧɵ ȼɅ 220 ɤȼ, ɜɵɛɢɪɚɟɦ ɩɪɨɜɨɞ Ⱥɋ – 240/39. 
Ⱦɨɩɭɫɬɢɦɵɣ ɩɪɨɞɨɥɠɢɬɟɥɶɧɵɣ ɬɨɤ Iˇˑ˒ = ͸ͳͲ ʏ. ɉɪɨɜɟɪɤɚ ɩɪɨɜɨɞɚ ɩɨ ɧɚɝɪɟɜɭ ɜ ɩɨɫɥɟɚɜɚɪɢɣɧɨɦ ɪɟɠɢɦɟ: 
 I˒.˃˅ = S∑ሺ୬ˎ−ଵሻ∙√ଷ∙Uːˑˏ ;  (4.23) 
 I˒.˃˅ = ͷͺͶ,Ͳʹͷ͵ ∙ √͵ ∙ ʹʹͲ = Ͳ,ͷͳͲ ʏ. 
 Iˇˑ˒ > I˒.˃˅, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɜɵɛɪɚɧɧɵɣ ɩɪɨɜɨɞ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɸ ɧɚɝɪɟɜɚ. 
 
4.3.2 ɑɢɫɥɨ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ 
 
ɑɢɫɥɨ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ Ɋɍ 220 ɤȼ – 10, ɜ ɩɟɪɜɨɦ ɫɥɭɱɚɟ: 
6 – ɩɪɨɫɬɵɯ ɛɥɨɤɚ; 
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4 – ȼɅ 220 ɤȼ. 
ɑɢɫɥɨ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ Ɋɍ 220 ɤȼ – 7, ɜɨ ɜɬɨɪɨɦ ɫɥɭɱɚɟ: 
3 – ɛɥɨɤɚ; 
4 – ȼɅ 220 ɤȼ. 
ɋɨɝɥɚɫɧɨ: 
- ɋɬɚɧɞɚɪɬɭ ɨɪɝɚɧɢɡɚɰɢɢ ɈȺɈ «ɎɋɄ ȿɗɋ»: «Ɋɟɤɨɦɟɧɞɚɰɢɢ ɩɨ 
ɩɪɢɦɟɧɟɧɢɸ ɬɢɩɨɜɵɯ ɩɪɢɧɰɢɩɢɚɥɶɧɵɯ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɯɟɦ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ 
ɭɫɬɪɨɣɫɬɜ ɩɨɞɫɬɚɧɰɢɣ 35-750 ɤȼ»;  
- ɋɬɚɧɞɚɪɬɭ ɨɪɝɚɧɢɡɚɰɢɢ ɉȺɈ «ɊɭɫȽɢɞɪɨ»: «Ƚɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. 
ɇɨɪɦɵ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ».  
ɉɪɢ ɧɚɩɪɹɠɟɧɢɢ 110-220 ɤȼ ɢ ɤɨɥɢɱɟɫɬɜɟ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɨɬ 5 ɞɨ 15 
ɩɪɢɦɟɧɹɟɬɫɹ ɫɯɟɦɚ ɫ ɞɜɭɦɹ ɪɚɛɨɱɢɦɢ ɢ ɨɛɯɨɞɧɨɣ ɫɢɫɬɟɦɨɣ ɲɢɧ. 
ɋɬɪɭɤɬɭɪɧɵɟ ɫɯɟɦɵ ɜɵɛɪɚɧɧɵɯ Ɋɍ ȼɇ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɚɯ 4.3, 4.4. 
Ɋɢɫɭɧɨɤ 4.3 – ɫɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ Ɋɍ ȼɇ ɨɞɢɧɨɱɧɵɯ 
ɛɥɨɤɨɜ 
 




 Ɋɢɫɭɧɨɤ 4.4 – ɫɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ Ɋɍ ȼɇ c ɭɤɪɭɩɧɟɧɧɵɦ 
ɛɥɨɤɨɦ 
 
4.3.3 ȼɵɛɨɪ ɝɥɚɜɧɨɣ ɫɯɟɦɵ ɧɚ ɨɫɧɨɜɚɧɢɢ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ 
ɪɚɫɱёɬɚ 
 
Ɋɚɫɫɦɚɬɪɢɜɚɟɦɵɟ ɫɯɟɦɵ ɪɚɡɥɢɱɚɸɬɫɹ ɬɨɥɶɤɨ ɤɨɥɢɱɟɫɬɜɨɦ ɛɥɨɱɧɵɯ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ. 
 ʙ𝑖 = ʙ˕ + ʙʝʟʢ + ʙʡʠʜ,                                                                              (4.24) 
 
ɝɞɟ ʙʝʟʢ- ɪɚɫɱɟɬɧɚɹ ɫɬɨɢɦɨɫɬɶ ɈɊɍ. 
 
           КɈɊɍଶଶ଴ = ͳʹ ∙ ͶͷͲͲͲͲͲͲ = ͷͶͲͲͲͲ ɬыɫ. ɪɭɛ. ; (1 ɫɥɭɱɚɣ); 
 
КɈɊɍଶଶ଴ = ͻ ∙ ͶͷͲͲͲͲͲͲ = ͶͲͷͲͲͲ ɬыɫ. ɪɭɛ. ; (2 ɫɥɭɱɚɣ); 
 
- ɪɚɫɱɟɬɧɚɹ ɫɬɨɢɦɨɫɬɶ ɛɥɨɱɧɨɝɨ ɬɪɟɯɮɚɡɧɨɝɨ ɞɜɭɯɨɛɦɨɬɨɱɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 
ɟɞɢɧɢɱɧɨɝɨ (ɭɤɪɭɩɧɟɧɧɨɝɨ) ɛɥɨɤɚ. 
 
КɌଶଶ଴=540 000 ɬɵɫ ɪɭɛ.; (1 ɫɥɭɱɚɣ);  
 




- ɪɚɫɱɟɬɧɚɹ ɫɬɨɢɦɨɫɬɶ ɛɥɨɱɧɨɝɨ ɬɪɟɯɮɚɡɧɨɝɨ ɞɜɭɯɨɛɦɨɬɨɱɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 
ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ. 
 
КɌ ɋɇଶଶ଴ =5400 ɬɵɫ .ɪɭɛ;(1 ɫɥɭɱɚɣ) 
 
КɌ ɋɇଶଶ଴ =5400 ɬɵɫ .ɪɭɛ;(2 ɫɥɭɱɚɣ) 
 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɞɥɹ 1 ɫɥɭɱɚɹ: 
 ʙଵଶଶ଴=(540000+540000+5400) =1,085 ɦɥɧ.ɪɭɛ. 
 
Ⱦɥɹ 2 ɫɥɭɱɚɹ: 
 ʙଶଶଶ଴=(405000+486000+5400) =896400 ɬɵɫ.ɪɭɛ. 
 
ɋɭɦɦɚɪɧɵɟ ɝɨɞɨɜɵɟ ɢɡɞɟɪɠɤɢ ɩɨ ɜɚɪɢɚɧɬɚɦ ɫɨɫɬɚɜɹɬ: 
1 ɫɥɭɱɚɣ: 
 
ɂଵ=0,084∙Ʉ1+ʗ˒ˑ˕ଵଶଶ଴ ;  
 




ɂଶ=0,084∙Ʉ2+ʗ˒ˑ˕ଶଶଶ଴   
 
ɂଶ=0,084∙896400+42593,04 =117891 ɬɵɫ.ɪɭɛ/ɝɨɞ. 
 
ɉɪɢɜɟɞёɧɧɵɟ ɡɚɬɪɚɬɵ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
Ɂ𝑖 = ȿɧ ∙ Ʉ𝑖 + ɂ𝑖 ,                                                             (4.25) 
 
ɝɞɟ ȿɧ – ɧɨɪɦɚɬɢɜɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, ȿɧ=0,15. 
 




Ɋɚɫɫɱɢɬɚɟɦ ɪɚɡɧɢɰɭ ɦɟɠɞɭ ɜɚɪɢɚɧɬɚɦɢ:  




ʟ = ͳͲͻ͹Ͷ͹ͻͳ − ʹͷʹ͵͹ͳͳͲͻ͹Ͷ͹ͻͳ ∙ ͳͲͲ% = ͻ͹,͹% 
 
Ɍɚɤ ɤɚɤ ɪɚɡɧɢɰɚ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ ɦɟɠɞɭ ɭɤɪɭɩɧɟɧɧɵɦ ɛɥɨɤɨɦ ɢ 
ɨɞɢɧɨɱɧɵɦ ɛɥɨɤɨɦ ɛɨɥɟɟ 5 %(97,7%), ɩɪɢɧɢɦɚɟɦ ɨɤɨɧɱɚɬɟɥɶɧɭɸ ɫɯɟɦɭ ɫ 
ɭɤɪɭɩɧɟɧɧɵɦ ɛɥɨɤɨɦ ɜ ɰɟɥɹɯ ɷɤɨɧɨɦɢɢ. 
 
4.4 Ɋɚɫɱёɬ ɬɨɤɨɜ ɄɁ 
 
Ɋɚɫɱёɬ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɩɪɨɢɡɜɟɞёɧ ɜ ɩɪɨɝɪɚɦɦɧɨɦ ɤɨɦɩɥɟɤɫɟ 
RastrWin. 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ: 
 𝑥ˆ = 𝑥ௗ′′ ∙ ௎ːˑˏమௌːˑˏ = Ͳ,ʹ͸ ∙ ଵଷ,଼మଵ଴ଷ,଻ହ = Ͳ,Ͷͺ ʝˏ,  (4.27) 
 ˆݎ = ௫ˆ𝜔∙ ?்? = ଴,ସ଼ଷଵସ∙଴,଴ସହ = Ͳ,Ͳ͵ ʝˏ,  (4.28) 
 
ɝɞɟ 𝑥ௗ′′ – ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ ɩɪɨɞɨɥɶɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ; ܷːˑˏ – ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ; ܵːˑˏ – ɩɨɥɧɚɹ ɧɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ; ɋɯɟɦɚ ɞɥɹ ɪɚɫɱёɬɚ ɜ ɩɪɨɝɪɚɦɦɧɨɦ ɤɨɦɩɥɟɤɫɟ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 4.5 
 
  Ɋɢɫɭɧɨɤ 4.5 – ɋɯɟɦɚ ɞɥɹ ɪɚɫɱёɬɚ ɜ ɩɪɨɝɪɚɦɦɧɨɦ ɤɨɦɩɥɟɤɫɟ RastrWin 
 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ: 
  𝑥˕ଶଶହ = ௨ˍ%ଵ଴଴ ∙ ௎ʡ.ʑʜమௌʡ = ଵଵଵ଴଴ ∙ ଶସଶమଶଶହ = ʹͺ,͸͵ ʝˏ,  (4.29) 
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˕ݎ ଶଶହ = ∆ܲˍ ∙ ௎ʡ.ʑʜమௌʡమ = Ͳ,ͷ͵ ∙ ଶସଶమଶଶହమ = Ͳ,͸ͳ ʝˏ.  (4.30) 
 
ɝɞɟ ݑˍ% - ɧɚɩɪɹɠɟɧɢɟ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɢɡ ɬɚɛɥɢɰɵ 4.1; ܷʡ.ʑʜ – ɧɚɩɪɹɠɟɧɢɟ ɨɛɦɨɬɤɢ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɢɡ ɬɚɛɥɢɰɵ 4.2; ܵʡ – ɩɨɥɧɚɹ ɧɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɢɡ ɬɚɛɥɢɰɵ 4.1; ܲˍ ˊ – ɩɨɬɟɪɢ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɢɡ ɬɚɛɥɢɰɵ 4.1. ɍɞɟɥɶɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɩɪɨɜɨɞɨɜ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ Ⱥɋ 240/39: 
 𝑥ˑ,˖ˇ = Ͳ,ͶͲ ʝˏ/ˍˏ, 
 ˑݎ ,˖ˇ = Ͳ,ͳʹ ʝˏ/ˍˏ. 
 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɜɨɡɞɭɲɧɨɣ ɥɢɧɢɢ 220 ɤȼ: 
 𝑥˅ˎ = 𝑥ˑ,˖ˇ ∙ ݈ = Ͳ,ͶͲ ∙ ͳͲͲ = ͶͲ,Ͳ ʝˏ,  (4.31) 
 ˅ݎ ˎ = ˑݎ ,˖ˇ ∙ ݈ = Ͳ,ͳʹ ∙ ͳͲͲ = ͳʹ,Ͳ ʝˏ, (4.32) 
 
ɝɞɟ ݈ – ɞɥɢɧɧɚ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ 
ɗȾɋ ɝɟɧɟɪɚɬɨɪɨɜ: 
 ܧˆ = ͳ,ͳ͵ ∙ ܷːˑˏ = ͳ,ͳ͵ ∙ ͳ͵,ͺ = ͳͷ,ͷͻ ˍʑ,  (4.33) 
 
ɝɞɟ ܷːˑˏ – ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ. ɗȾɋ ɫɢɫɬɟɦɵ: 
 ܧ˔ = ʹ͵Ͳ ˍʑ.  
 
ɇɚ ɪɢɫɭɧɤɚɯ (4.6-4.8) ɩɪɟɞɫɬɚɜɥɟɧɵ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɢɡ ɬɚɛɥɢɰ 
ɩɪɨɝɪɚɦɦɵ «RastrKZ», ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɪɚɫɱɟɬɚ. ɇɚ ɪɢɫɭɧɤɚɯ (4.9-4.11) 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ. 
 
 Ɋɢɫɭɧɨɤ 4.6 – ɍɡɥɵ 
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 Ɋɢɫɭɧɨɤ 4.7 – ȼɟɬɜɢ 
 
 Ɋɢɫɭɧɨɤ 4.8 – Ƚɟɧɟɪɚɬɨɪɵ 
 
 Ɋɢɫɭɧɨɤ 4.9 – Ɋɟɡɭɥɶɬɚɬ ɞɥɹ ɬɪёɯɮɚɡɧɨɝɨ ɄɁ ɧɚ Uɜɧ 
 
 Ɋɢɫɭɧɨɤ 4.10 – Ɋɟɡɭɥɶɬɚɬ ɞɥɹ ɨɞɧɨɮɚɡɧɨɝɨ ɄɁ ɧɚ Uɜɧ 
 
 Ɋɢɫɭɧɨɤ 4.11 – Ɋɟɡɭɥɶɬɚɬ ɞɥɹ ɬɪёɯɮɚɡɧɨɝɨ ɄɁ ɧɚ Uɝ 
 
Ɍɚɛɥɢɰɚ 4.5 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɄɁ  
Ɍɢɩ ɄɁ ɉ1 ˒ܫ .଴ 𝑖˖ 
1ɮ 2 5,8 15,15 
3ɮ 2 5,22 13,63 




4.5 ȼɵɛɨɪ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɚɩɩɚɪɚɬɨɜ 
 
4.5.1 Ɋɚɫɱɟɬ ɪɚɛɨɱɢɯ ɬɨɤɨɜ ɩɪɢɫɨɟɞɢɧɟɧɢɣ 
 
Ɂɧɚɱɟɧɢɹ ɪɚɛɨɱɢɯ ɬɨɤɨɜ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɧɟɨɛɯɨɞɢɦɵ ɞɥɹ ɜɵɛɨɪɚ 
ɚɩɩɚɪɚɬɨɜ ɢ ɩɪɨɜɨɞɧɢɤɨɜ ɩɨ ɪɚɛɨɱɟɦɭ ɪɟɠɢɦɭ. Ɋɚɛɨɱɢɣ ɪɟɠɢɦ ɞɟɥɢɬɫɹ ɧɚ 
ɧɨɪɦɚɥɶɧɵɣ ɢ ɭɬɹɠɟɥёɧɧɵɣ. 
ɉɨɞ ɧɨɪɦɚɥɶɧɵɦ ɪɟɠɢɦɨɦ ɭɫɬɚɧɨɜɤɢ ɩɨɧɢɦɚɸɬ ɪɟɠɢɦ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɣ 
ɩɥɚɧɨɦ ɷɤɫɩɥɭɚɬɚɰɢɢ. ȼ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ ɮɭɧɤɰɢɨɧɢɪɭɸɬ ɜɫɟ ɷɥɟɦɟɧɬɵ 
ɞɚɧɧɨɣ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ ɛɟɡ ɜɵɧɭɠɞɟɧɧɵɯ ɨɬɤɥɸɱɟɧɢɣ ɢ ɛɟɡ ɩɟɪɟɡɚɝɪɭɡɨɤ. 
ɍɬɹɠɟɥёɧɧɵɦ ɪɟɠɢɦɨɦ ɧɚɡɵɜɚɟɬɫɹ ɪɟɠɢɦ ɩɪɢ ɜɵɧɭɠɞɟɧɧɨɦ ɨɬɤɥɸɱɟɧɢɢ 
ɱɚɫɬɢ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɜɫɥɟɞɫɬɜɢɟ ɢɯ ɩɨɜɪɟɠɞɟɧɢɹ ɢɥɢ ɜ ɫɜɹɡɢ ɫ 
ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɦ ɪɟɦɨɧɬɨɦ. ɉɪɢ ɷɬɨɦ ɪɚɛɨɱɢɟ ɬɨɤɢ ɞɪɭɝɢɯ ɩɪɢɫɨɟɞɢɧɟɧɢɣ 
ɦɨɝɭɬ ɡɚɦɟɬɧɨ ɭɜɟɥɢɱɢɬɶɫɹ ɢ ɡɧɚɱɢɬɟɥɶɧɨ ɩɪɟɜɵɲɚɬɶ ɪɚɛɨɱɢɟ ɬɨɤɢ ɧɨɪɦɚɥɶɧɨɝɨ 
ɪɚɛɨɱɟɝɨ ɪɟɠɢɦɚ. 
Ɋɚɫɱёɬɧɵɣ ɬɨɤ ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɝɟɧɟɪɚɬɨɪɨɜ Ƚ1-Ƚ6: 
 ܫʒ ˓˃˄.ˏ˃˘ = ͳ,Ͳͷ ∙ ௌːˑˏ√ଷ∙௎ʒ ːˑˏ = ͳ,Ͳͷ ∙ ଵ଴ଷ,଻ହ√ଷ∙ଵଷ,଼ = Ͷ,ͷ͸ ˍʏ,  (4.34) 
 
ɝɞɟ ܷːˑˏ – ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ; ܵːˑˏ – ɩɨɥɧɚɹ ɧɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ. Ɋɚɛɨɱɢɣ ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɜ ɥɢɧɢɢ ɫɜɹɡɢ ɫ ɫɢɫɬɟɦɨɣ 220ɤȼ: 
  I˓˃˄.௠௔௫. = S∑ሺ୬ˎሻ∙√ଷ∙Uːˑˏ = ହ଼ସ,଴ଶହସ∙√ଷ∙ଶଶ଴ = Ͳ,͵ͺ͵ ˍʏ.  (4.35) 
 
Ɋɚɫɱɟɬɧɵɣ ɬɨɤ ɭɬɹɠɟɥɟɧɧɨɝɨ ɪɟɠɢɦɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ ɨɞɧɨɣ 
ɢɡ ɥɢɧɢɢ ɫɜɹɡɢ: 
             I˓˃˄.˖˕ˉ. = S∑ሺ୬ˎ−ଵሻ∙√ଷ∙Uːˑˏ = ହ଼ସ,଴ଶହଷ∙√ଷ∙ଶଶ଴ = Ͳ,ͷͳͲ ˍʏ.                                         (4.36) 
 
Ɋɚɫɱёɬɧɵɣ ɬɨɤ ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ Ɍ1-Ɍ3: 
 ˕ܫ  ˓˃˄.ˏ˃˘ = ͳ,Ͳͷ ∙ ௌːˑˏ√ଷ∙௎ʒ ːˑˏ∙ʙ˕ = ͳ,Ͳͷ ∙ ଵ଴ଷ,଻ହ√ଷ∙ଵଷ,଼∙ଵହ,ଽହ = Ͳ,ʹͻ ˍʏ,                    (4.37) 
 
4.5.2 ȼɵɛɨɪ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 220 ɤȼ 
 
ȼɵɛɪɚɧ ȼɗȻ-220 – ɷɥɟɝɚɡɨɜɵɣ ɛɚɤɨɜɵɣ ɜɵɤɥɸɱɚɬɟɥɶ, ɫɨ ɜɫɬɪɨɟɧɧɵɦ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɦ ɬɨɤɚ ɬɢɩɚ ɌȼȽ-220. ɉɪɨɢɡɜɨɞɢɬɟɥɶ ɈȺɈ 
"ɍɊȺɅɗɅȿɄɌɊɈɌəɀɆȺɒ". 
ɉɪɨɜɟɪɤɚ ɜɵɤɥɸɱɚɬɟɥɹ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 4.6. 
 
Ɍɚɛɥɢɰɚ 4.6 – ɉɪɨɜɟɪɤɚ ɜɵɤɥɸɱɚɬɟɥɹ 
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Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ ȼɗȻ-220 ܷʟʢ = ʹʹͲ ˍʑ ܷ˓˃˄.ˏ˃˘ = ʹͷʹ ˍʑ ܫʡ ˓˃˄.ˏ˃˘ = Ͳ,ʹͻˍʏ ːܫ ˑˏ = ͵,ͳͷ ˍʏ ɉɪɨɜɟɪɤɚ: I˒.଴ = ͷ,ʹʹ ˍʏ Iˑ˕ˍˎ.ːˑˏ = ͷͲ ˍʏ 𝑖˖ =  ͳ͵,͸͵ ˍʏ I˒.଴ = ͷ,ͺ ˍʏ 𝑖˖ = ͳͷ,ͳͷ ˍʏ 
ȼɤ.ɪɚɫɱ=1,09 ɤȺ^2∙ɫ ȼɤ.ɧɨɦ=7500 ɤȺ^2∙ɫ 
 
ȼɵɛɪɚɧ ɪɚɡɴɟɞɢɧɢɬɟɥɶ ɊȾ-220. ɉɪɨɢɡɜɨɞɢɬɟɥɶ ɈȺɈ ȼɈ 
"ɗɥɟɤɬɪɨɚɩɩɚɪɚɬ". 
 
ɉɪɨɜɟɪɤɚ ɪɚɡɴɟɞɢɧɢɬɟɥɹ ɊȾ-220 ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.7. 
 
Ɍɚɛɥɢɰɚ 4.7 – ɉɪɨɜɟɪɤɚ ɪɚɡɴɟɞɢɧɢɬɟɥɹ 
Ɋɚɫɱɟɬɧɵɟ ɞɚɧɧɵɟ Ɋɚɡɴɟɞɢɧɢɬɟɥɶ ɊȾ-220 ܷʟʢ = ʹʹͲ ˍʑ Uɧɨɦ = 220 ɤȼ ܫʡ ˓˃˄.ˏ˃˘ = Ͳ,ʹͻ ˍʏ Iɧɨɦ = 1,25 ɤȺ 
ɉɪɨɜɟɪɤɚ: I˒.଴ = ͷ,ʹʹ ˍʏ Iɬɟɪɦ. = 10 ɤȺ 𝑖˖ =  ͳ͵,͸͵ ˍʏ  ݐ˕ˈ˓ˏ = ͵ ˔ I˒.଴ = ͷ,ͺ ˍʏ Iɞɢɧ.ɫɬ. = 80 ɤȺ 𝑖˖ = ͳͷ,ͳͷ ˍʏ ܤ = ˒ܫ .଴ଶ ∙ ሺݐˑ˕ˍˎ + Ͳ,Ͳͳሻ = ͷ,ͺଶ ∙ ∙ ሺͲ,Ͳ͵ + Ͳ,Ͳͳሻ = ͳ,͵ͷ ˍʏଶ ∙ ˔ ܤ = ˕ܫ ˈ˓ˏଶ ∙ ݐ˕ˈ˓ˏ = ͳͲଶ ∙ ͵ = ͵ͲͲ ˍʏଶ ∙ ˔ 
 
ɉɪɨɜɟɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ ɌȼȽ-220 ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 4.8. 
 
Ɍɚɛɥɢɰɚ 4.8 – ɉɪɨɜɟɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ 
Ɋɚɫɱɟɬɧɵɟ ɞɚɧɧɵɟ Ɍɪɚɧɫɮɨɪɦɚɬɨɪ ɬɨɤɚ ɌȼȽ - 220 ܷʟʢ = ʹʹͲ ˍʑ Uɧɨɦ = 220 ɤȼ ܫʡ ˓˃˄.ˏ˃˘ = Ͳ,ʹͻ ˍʏ I1ɧɨɦ = 1,0 ɤȺ I2ɧɨɦ  =5Ⱥ 
ɉɪɨɜɟɪɤɚ I˒.଴ = ͷ,ʹʹ ˍʏ Iɬɟɪɦ. = 63 ɤȺ 𝑖˖ =  ͳ͵,͸͵ ˍʏ I˒.଴ = ͷ,ͺ ˍʏ ݐ˕ˈ˓ˏ = ͵ ˔ 𝑖˖ = ͳͷ,ͳͷ ˍʏ ܤ = ˒ܫ .଴ଶ ∙ ሺݐˑ˕ˍˎ + Ͳ,Ͳͳሻ = ͷ,ͺଶ ∙ ∙ ሺͲ,Ͳ͵ + Ͳ,Ͳͳሻ = ͳ,͵ͷ ˍʏଶ ∙ ˔ ܤ = ˕ܫ ˈ˓ˏଶ ∙ ݐ˕ˈ˓ˏ = ͸͵ଶ ∙ ͵ = ͳͳͻͲ͹ ˍʏଶ ∙ ˔ 
 
ȼɵɛɪɚɧ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɧɚɩɪɹɠɟɧɢɹ ɁɇȽ - 220. ɉɪɨɢɡɜɨɞɢɬɟɥɶ ɈȺɈ ȼɈ 
"ɗɥɟɤɬɪɨɚɩɩɚɪɚɬ". 





Ɍɚɛɥɢɰɚ 4.9 – ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ ɁɇȽ – 220. ɇɚɩɪɹɠɟɧɢɹ 




ɂɫɯɨɞɹ ɢɡ ɉɍɗ, ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɫɨ ɜɫɟɯ ɫɬɨɪɨɧ ɡɚɳɢɳɚɸɬɫɹ 
ɨɝɪɚɧɢɱɢɬɟɥɹɦɢ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ. Ɉɉɇɩ-220 ɍɏɅ1. ɉɪɨɢɡɜɨɞɢɬɟɥɶ ɈɈɈ 
"Ɋɚɡɪɹɞ - Ɇ". 
ȼɵɫɨɤɨɱɚɫɬɨɬɧɵɣ ɡɚɝɪɚɞɢɬɟɥɶ ɢɫɯɨɞɹ ɢɡ ɬɨɤɚ ɪɚɛɨɱɟɝɨ ɭɬɹɠɟɥёɧɧɨɝɨ 
ɪɟɠɢɦɚ – ȼɁ-1250-0,5. Ɏɢɥɶɬɪ ɩɪɢɫɨɟɞɢɧɟɧɢɹ – ɎɉɆ – Ɋɋ 4400 ɭɤɨɦɩɥɟɤɬɨɜɚɧ 
ɤɨɧɞɟɧɫɚɬɨɪɨɦ ɫɜɹɡɢ ɈɈɈ «Ʉɨɧɞɟɧɫɚɬɨɪ». 
 
4.5.3 ȼɵɛɨɪ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚ ɝɟɧɟɪɚɬɨɪɧɨɦ 
ɧɚɩɪɹɠɟɧɢɢ 13,8 ɤȼ 
 
ȼɵɛɪɚɧ ȼȽȽ-20 - ɝɟɧɟɪɚɬɨɪɧɵɣ ɷɥɟɝɚɡɨɜɵɣ ɜɵɤɥɸɱɚɬɟɥɶ, ɤɨɦɩɚɧɢɢ 
"ȼɵɫɨɤɨɜɨɥɶɬɧɵɣ ɫɨɸɡ". ɉɪɨɜɟɪɤɚ ɷɥɟɝɚɡɨɜɵɣ ɜɵɤɥɸɱɚɬɟɥɹ ȼȽȽ-20 
ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 4.10. 
 
Ɍɚɛɥɢɰɚ 4.10 – ȼɵɤɥɸɱɚɬɟɥɶ ɧɚ ɝɟɧɟɪɚɬɨɪɧɨɟ ɧɚɩɪɹɠɟɧɢɟ 13,8 ɤȼ 
Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ ȼȽȽ-20 ܷʒ = ͳ͵,ͺ ˍʑ ܷːˑˏ = ʹͲ ˍʑ ˒ܫ .଴ = ͹͹,ͷ ˍʏ ːܫ ˑˏ = ͸,͵ ˍʏ 𝑖˖ =  ͳͺ͸,͵͹ ˍʏ 
 
ːܫ ˑˏ.ˑ˕ˍˎ = ͻͲ ˍʏ 
               Iɞɢɧ.ɫɬ. = 120 ɤȺ 
                Iɬɟɪɦ. = 90 ɤȺ ݐ˕ˈ˓ˏ = ͵ ˔ ܤ = ˒ܫ .଴ଶ ∙ ሺݐˑ˕ˍˎ + Ͳ,Ͳͳሻ = ͹͹,ͷଶ ∙ ∙ ሺͲ,Ͳ͵ + Ͳ,Ͳͳሻ = ʹͶͲ,ʹͷ ˍʏଶ ∙ ˔ ܤ = ˕ܫ ˈ˓ˏଶ ∙ ݐ˕ˈ˓ˏ = ͻͲଶ ∙ ͵ = ʹͶ͵ͲͲ ˍʏଶ ∙ ˔ 
 
ȼɵɛɪɚɧ ɪɚɡɴɟɞɢɧɢɬɟɥɶ ɊɅ-15. ɉɪɨɢɡɜɨɞɢɬɟɥɶ ɁȺɈ "ɗɥɟɤɬɪɨɳɢɬ – 
ɋɚɦɚɪɚ". ɉɪɨɜɟɪɤɚ ɪɚɡɴɟɞɢɧɢɬɟɥɹ ɊɅ-15 ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 4.11. 
 
Ɍɚɛɥɢɰɚ 4.11 – ɉɪɨɜɟɪɤɚ ɪɚɡɴɟɞɢɧɢɬɟɥɹ ɊɅ-15 
Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ ɊɅɄ-15 ܷʒ = ͳ͵,ͺ ˍʑ ܷːˑˏ = ͳͷ ˍʑ ˒ܫ .଴ = ͹͹,ͷ ˍʏ ːܫ ˑˏ = ͸,͵ ˍʏ 𝑖˖ =  ͳͺ͸,͵͹ ˍʏ 
 
               Iɞɢɧ.ɫɬ. = 125ɤȺ 





Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 4.11 
Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ ɊɅɄ-15 ܤ = ˒ܫ .଴ଶ ∙ ሺݐˑ˕ˍˎ + Ͳ,Ͳͳሻ = ͹͹,ͷଶ ∙ ∙ ሺͲ,Ͳ͵ + Ͳ,Ͳͳሻ = ʹͶͲ,ʹͷ ˍʏଶ ∙ ˔ ܤ = ˕ܫ ˈ˓ˏଶ ∙ ݐ˕ˈ˓ˏ = ͳͲଶ ∙ ͵=͵ͲͲ ˍʏଶ ∙ ˔ 
 
ȼɵɛɪɚɧ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɬɨɤɚ ɌɒɅ-20. ɉɪɨɢɡɜɨɞɢɬɟɥɶ ɈȺɈ "ɋɜɟɪɞɥɨɜɫɤɢɣ 
ɡɚɜɨɞ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ". ɉɪɨɜɟɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ ɌɒɅ-20 
ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 4.12. 
 
Ɍɚɛɥɢɰɚ 4.12 – ȼɵɛɨɪ ɢ ɩɪɨɜɟɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ ɌɒɅ-20 
Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ ɌɒɅ-20 ܷʒ = ͳ͵,ͺ ˍʑ ܷːˑˏ = ʹͲ ˍʑ ˒ܫ .଴ = ͹͹,ͷ ˍʏ ːܫ ˑˏ = ͷͲͲͲ ʏ 𝑖˖ =  ͳͺ͸,͵͹ ˍʏ              Iɬɟɪɦ. = 120 ɤȺ 
 
ݐ˕ˈ˓ˏ = ͵ ˔ ܤ = ˒ܫ .଴ଶ ∙ ሺݐˑ˕ˍˎ + Ͳ,Ͳͳሻ = ͹͹,ͷଶ ∙ ∙ ሺͲ,Ͳ͵ + Ͳ,Ͳͳሻ = ʹͶͲ,ʹͷ ˍʏଶ ∙ ˔ ܤ = ˕ܫ ˈ˓ˏଶ ∙ ݐ˕ˈ˓ˏ = ͳʹͲଶ ∙ ͵ = Ͷ͵ʹͲͲ ˍʏଶ ∙ ˔ 
 
ȼɵɛɪɚɧ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɧɚɩɪɹɠɟɧɢɹ ɁɇɈɅ-20. ɉɪɨɢɡɜɨɞɢɬɟɥɶ ɈȺɈ 
"ɋɜɟɪɞɥɨɜɫɤɢɣ ɡɚɜɨɞ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ". ɉɚɪɚɦɟɬɪɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 
ɧɚɩɪɹɠɟɧɢɹ ɁɇɈɅ-20 ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.13. 
 
Ɍɚɛɥɢɰɚ 4.13 – ȼɵɛɨɪ ɢ ɩɪɨɜɟɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ 
U1ɧɨɦ, ɤȼ U2ɧɨɦ, ȼ 
20/√͵ 100/√͵ 
 
ɂɫɯɨɞɹ ɢɡ ɉɍɗ, ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɫɨ ɜɫɟɯ ɫɬɨɪɨɧ ɡɚɳɢɳɚɸɬɫɹ 
ɨɝɪɚɧɢɱɢɬɟɥɹɦɢ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ. ȼ ɰɟɩɢ 13,8 ɤȼ ɛɥɨɱɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 
ɭɫɬɚɧɚɜɥɢɜɚɟɦ Ɉɉɇɩ-15/680/17,5 ɮɢɪɦɵ ɁȺɈ «ɉɨɥɢɦɟɪ-ɚɩɩɚɪɚɬ». 
ȼɵɛɪɚɧ, ɩɪɨɢɡɜɨɞɢɦɵɣ ɪɨɫɫɢɣɫɤɨɣ ɤɨɦɩɚɧɢɟɣ ɈɈɈ «Ⱥɋɍ-ȼɗɂ» (ɝ. 
Ɇɨɫɤɜɚ), ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɣ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɫɢɧɯɪɨɧɢɡɚɬɨɪ ɬɢɩɚ Ⱥɋ-Ɇ3. 
ɉɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɜɤɥɸɱɟɧɢɹ ɜ ɫɟɬɶ ɫɢɧɯɪɨɧɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ ɦɟɬɨɞɨɦ 
ɬɨɱɧɨɣ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɫɢɧɯɪɨɧɢɡɚɰɢɢ, ɚ ɬɚɤɠɟ ɞɥɹ ɜɤɥɸɱɟɧɢɹ ɜ ɫɟɬɶ 
ɫɢɧɯɪɨɧɧɨɝɨ ɤɨɦɩɟɧɫɚɬɨɪɚ, ɪɚɛɨɬɚɸɳɟɝɨ ɜ ɪɟɠɢɦɟ ɜɵɛɟɝɚ.  
ȼɵɛɪɚɧ ɨɬɟɱɟɫɬɜɟɧɧɵɣ ɚɧɚɥɢɡɚɬɨɪ, ɩɪɨɢɡɜɨɞɢɦɵɣ ɮɢɪɦɨɣ ɈɈɈ «ɘɉɁ 
Ɋɨɦɫɜɹɡɶɤɨɦɩɥɟɤɬ». ȺɉɄɗ-1 ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɢɡɦɟɪɟɧɢɣ ɢ 
ɪɟɝɢɫɬɪɚɰɢɢ ɩɚɪɚɦɟɬɪɨɜ ɤɚɱɟɫɬɜɚ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɜ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɟɬɹɯ 
ɫɢɫɬɟɦ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɨɛɳɟɝɨ ɧɚɡɧɚɱɟɧɢɹ ɩɟɪɟɦɟɧɧɨɝɨ ɬɪɟɯɮɚɡɧɨɝɨ ɢ 
ɨɞɧɨɮɚɡɧɨɝɨ ɬɨɤɚ ɱɚɫɬɨɬɨɣ 50 Ƚɰ ɢ ɧɚɩɪɹɠɟɧɢɟɦ ɨɬ 0,4 ɞɨ 750 ɤȼ. 
 
4.6 Ʉɨɦɩɨɧɨɜɤɚ ɫɯɟɦɵ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 
 
Ⱦɥɹ ɷɧɟɪɝɨɫɧɚɛɠɟɧɢɹ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ Ƚɗɋ ɞɨɥɠɧɨ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶɫɹ 
ɧɟ ɦɟɧɟɟ ɞɜɭɯ ɧɟɡɚɜɢɫɢɦɵɯ ɢɫɬɨɱɧɢɤɨɜ ɩɢɬɚɧɢɹ. 





3) ɉɨɞɫɬɚɧɰɢɹ ɦɟɫɬɧɨɝɨ ɪɚɣɨɧɚ, ɢɦɟɸɳɚɹ ɫɜɹɡɶ ɫ ɷɧɟɪɝɨɫɢɫɬɟɦɨɣ. 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɟ ɫ ɬɟɯɧɢɱɟɫɤɨɣ ɩɨɥɢɬɢɤɨɣ ɊɭɫȽɢɞɪɨ ɨɬ 2 ɫɟɧɬɹɛɪɹ 2011 
ɝɨɞɚ, ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ ɜɵɩɨɥɧɹɸɬɫɹ ɫ ɨɞɧɨɣ ɫɟɤɰɢɨɧɢɪɨɜɚɧɧɨɣ ɫɢɫɬɟɦɨɣ 
ɲɢɧ. 
ɋɨɝɥɚɫɧɨ ɩɪɢɤɚɡɭ Ɇɢɧɷɧɟɪɝɨ ɊɎ ɨɬ 30.06.2003 N 285 "Ɉɛ ɭɬɜɟɪɠɞɟɧɢɢ 
Ɋɟɤɨɦɟɧɞɚɰɢɣ ɩɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɱɚɫɬɢ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ 
ɢ ɝɢɞɪɨɚɤɤɭɦɭɥɢɪɭɸɳɢɯ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ", ɫɟɤɰɢɨɧɢɪɨɜɚɧɢɟ ɰɟɥɟɫɨɨɛɪɚɡɧɨ 
ɜɵɩɨɥɧɹɬɶ ɞɜɭɦɹ ɜɵɤɥɸɱɚɬɟɥɹɦɢ. 
ɋɯɟɦɚ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ Ƚɗɋ ɞɟɥɢɬɫɹ ɧɚ ɫɯɟɦɭ 
ɚɝɪɟɝɚɬɧɵɯ ɧɭɠɞ ɢ ɨɛɳɟɫɬɚɧɰɢɨɧɧɵɯ ɧɭɠɞ. ɋɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ ɨɩɪɟɞɟɥɹɸɬɫɹ 
ɩɨɬɪɟɛɧɨɫɬɶɸ ɜ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɞɥɹ ɩɪɢɜɟɞɟɧɢɹ ɜ ɞɟɣɫɬɜɢɟ ɫɢɫɬɟɦ ɢ 
ɦɟɯɚɧɢɡɦɨɜ, ɪɚɫɫɪɟɞɨɬɨɱɟɧɧɵɯ ɧɚ ɜɫёɦ ɝɢɞɪɨɷɧɟɪɝɟɬɢɱɟɫɤɨɦ ɭɡɥɟ, ɱɬɨɛɵ 
ɨɛɟɫɩɟɱɢɬɶ ɟɝɨ ɛɟɫɩɟɪɟɛɨɣɧɭɸ ɪɚɛɨɬɭ. 
ȼ ɞɚɧɧɨɦ ɩɪɨɟɤɬɟ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɛɥɨɱɧɚɹ ɫɯɟɦɚ, ɩɨɷɬɨɦɭ ɩɢɬɚɧɢɟ 
ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɞɨɥɠɧɨ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɩɭɬɟɦ ɭɫɬɪɨɣɫɬɜɚ ɨɬɜɟɬɜɥɟɧɢɣ ɨɬ 



















5 Ɋɟɥɟɣɧɚɹ ɡɚɳɢɬɚ ɢ ɚɜɬɨɦɚɬɢɤɚ 
 
ɋɢɥɨɜɨɟ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ, ɩɨɞɫɬɚɧɰɢɣ ɢ 
ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɟɬɟɣ ɞɨɥɠɧɨ ɛɵɬɶ ɡɚɳɢɳɟɧɨ ɨɬ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɢ 
ɧɚɪɭɲɟɧɢɣ ɧɨɪɦɚɥɶɧɵɯ ɪɟɠɢɦɨɜ ɭɫɬɪɨɣɫɬɜɚɦɢ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ, 
ɚɜɬɨɦɚɬɢɱɟɫɤɢɦɢ ɜɵɤɥɸɱɚɬɟɥɹɦɢ ɢɥɢ ɩɪɟɞɨɯɪɚɧɢɬɟɥɹɦɢ ɢ ɨɫɧɚɳɟɧɨ 
ɭɫɬɪɨɣɫɬɜɚɦɢ ɷɥɟɤɬɪɨɚɜɬɨɦɚɬɢɤɢ, ɜ ɬɨɦ ɱɢɫɥɟ ɭɫɬɪɨɣɫɬɜɚɦɢ ɩɪɨɬɢɜɨɚɜɚɪɢɣɧɨɣ 
ɚɜɬɨɦɚɬɢɤɢ ɢ ɭɫɬɪɨɣɫɬɜɚɦɢ ɪɟɝɭɥɢɪɨɜɚɧɢɹ. 
 Ɋɚɫɫɦɨɬɪɢɦ ɡɚɳɢɬɵ ɨɫɧɨɜɧɵɯ ɷɥɟɦɟɧɬɨɜ Ƚɗɋ: ɝɟɧɟɪɚɬɨɪɨɜ, 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, ɈɊɍ ɢ Ʌɗɉ. 
 
5.1 Ɍɟɯɧɢɱɟɫɤɢɟ ɞɚɧɧɵɟ ɡɚɳɢɳɚɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
 
ɉɚɪɚɦɟɬɪɵ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 5.1, ɚ ɩɚɪɚɦɟɬɪɵ 
ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜ ɬɚɛɥɢɰɟ 5.2. 
 
Ɍɚɛɥɢɰɚ 5.1- ɉɚɪɚɦɟɬɪɵ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 
Ɍɢɩ ɋȼ-1160/180-72 
ɦɨɳɧɨɫɬɶ ɧɨɦɢɧɚɥɶɧɚɹ ɩɨɥɧɚɹ (ɆȼȺ) 103,5 ɚɤɬɢɜɧɚɹ (Ɇȼɬ) 83 
ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ (ɤȼ) 13,8 
ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ cos φ 0,80 
ɱɚɫɬɨɬɚ (Ƚɰ) 50 
ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ (ɨɛ/ɦɢɧ) 83,3 
ɱɢɫɥɨ ɮɚɡ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ (ɤɨɥɢɱɟɫɬɜɨ ɩɚɪɚɥɥɟɥɶɧɵɯ ɜɟɬɜɟɣ) 1 
ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɫɬɚɬɨɪɚ (ɤȺ) 4,33 
ɬɨɤ ɪɨɬɨɪɚ ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɣ ɧɚɝɪɭɡɤɟ (Ⱥ) 1300 
ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɤɨɥɶɰɚɯ ɪɨɬɨɪɚ ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɣ ɧɚɝɪɭɡɤɟ (ȼ) 355 
ɢɧɞɭɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɩɨ ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ 
(ɨ.ɟ.) 
ɫɢɧɯɪɨɧɧɨɟ  Xd 0,89 
ɩɟɪɟɯɨɞɧɨɟ  X'd 0,35 
ɫɜɟɪɯɩɟɪɟɯɨɞɧɨ
ɟ  X"d 0,26 
ɢɧɞɭɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɏ2 0,39 
ɟɦɤɨɫɬɶ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ 0,91 
 
Ɍɚɛɥɢɰɚ 5.2- ɉɚɪɚɦɟɬɪɵ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 
Ɍɢɩ ɌȾɐ-125000/220 
ɦɨɳɧɨɫɬɶ ɧɨɦɢɧɚɥɶɧɚɹ (ɆȼȺ) 225 
ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ (ȼɇ) (ɤȼ) 242 
ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ (ɇɇ) (ɤȼ) 13,8 
ɧɚɩɪɹɠɟɧɢɟ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ (%) 11 




5.2 Ɋɚɫɱёɬ ɧɨɦɢɧɚɥɶɧɵɯ ɬɨɤɨɜ 
 
Ⱦɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɪɚɫɱёɬɚ ɧɟɨɛɯɨɞɢɦɨ ɡɧɚɬɶ ɧɨɦɢɧɚɥɶɧɵɟ ɬɨɤɢ ɧɚ 
ɝɟɧɟɪɚɬɨɪɧɨɦ ɢ ɧɚ ɜɵɫɲɟɦ ɧɚɩɪɹɠɟɧɢɢ. 
ɇɚ ɝɟɧɟɪɚɬɨɪɧɨɦ ɧɚɩɪɹɠɟɧɢɢ:  
 ːܫ ˆሺଵሻ = ௉ː ˑˏ/஼௢௦𝜑√ଷ∙௎ːˑˏ = ଼ଷ/଴,଼଴√ଷ∙ଵଷ,଼ = Ͷ͵ͶͲ,͸ ʏ.                                                          (5.1) 
 
ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɩɪɢɜɟɞёɧɧɵɣ ɤ ɧɢɡɲɟɣ 
ɫɬɨɪɨɧɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ:  
 ːܫ ˆሺଶሻ = ூː ˆሺభሻ∙௄˔˘௄˕˕ = ସଷସ଴,଺∙ଵ଺଴଴଴/ହ = ͵,͸Ͳ ʏ.                                                                  (5.2) 
 
ɇɚ ɜɵɫɲɟɦ ɧɚɩɪɹɠɟɧɢɢ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ:  
 ˅ܫ ːሺଵሻ = ͺ͵/Ͳ,ͺͲ√͵ ∙ ʹʹͲ = ʹ͹ʹ,ʹ͹ ʏ. 
 
ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɩɪɢɜɟɞёɧɧɵɣ ɤ ɧɢɡɲɟɣ ɫɬɨɪɨɧɟ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ:  
 ˅ܫ ːሺଶሻ = ூ˅ ːሺభሻ∙௄˔˘௄˕˕ = ʹ͹ʹ,ʹ͹ = ͵,ͻ͵ ʏ. 
 
5.3 ɉɟɪɟɱɟɧɶ ɡɚɳɢɬ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɍɗ [8, ɝɥɚɜɚ 3] ɩɪɢɧɢɦɚɟɦ ɤ ɭɫɬɚɧɨɜɤɟ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ 
ɡɚɳɢɬ ɧɚ ɨɫɧɨɜɧɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ. 
 
Ɂɚɳɢɬɵ ɝɟɧɟɪɚɬɨɪɚ ɋȼ – 1160/180-72 – 103,5 ɆȼȺ: 
 ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ (ɨɬ ɦɟɠɞɭɮɚɡɧɵɯ 
ɄɁ ɜ ɨɛɦɨɬɤɚɯ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɢ ɧɚ ɟɝɨ ɜɵɜɨɞɚɯ); 
 Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ (100%) ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ 
(Ɉɬ ɨɞɧɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ); 
 Ɂɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ (ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ 
ɧɟɞɨɩɭɫɬɢɦɨɝɨ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɩɪɢ ɫɛɪɨɫɚɯ ɧɚɝɪɭɡɤɢ); 
 Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɬɨɤɨɜ ɜɧɟɲɧɢɯ 
ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɢ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ 
ɝɟɧɟɪɚɬɨɪɚ; 
 Ɂɚɳɢɬɚ ɨɬ ɚɫɢɧɯɪɨɧɧɨɝɨ ɪɟɠɢɦɚ ɛɟɡ ɩɨɬɟɪɢ ɜɨɡɛɭɠɞɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ; 
 Ɂɚɳɢɬɚ ɨɬ ɚɫɢɧɯɪɨɧɧɨɝɨ ɯɨɞɚ ɫ ɩɨɬɟɪɟɣ ɜɨɡɛɭɠɞɟɧɢɹ; 
 Ɂɚɳɢɬɚ ɨɬ ɫɢɦɦɟɬɪɢɱɧɨɣ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ; 
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 Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ;  
 Ⱦɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɧɟɲɧɢɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ; 
 Ɂɚɳɢɬɚ ɨɬ ɞɥɢɬɟɥɶɧɨɣ ɮɨɪɫɢɪɨɜɤɢ; 
 Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ; 
 ɍɫɬɪɨɣɫɬɜɨ ɤɨɧɬɪɨɥɹ ɢɫɩɪɚɜɧɨɫɬɢ ɰɟɩɟɣ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ; 
 ɍɫɬɪɨɣɫɬɜɨ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɨɬɤɚɡɚ ɜɵɤɥɸɱɚɬɟɥɹ (ɍɊɈȼ) ɝɟɧɟɪɚɬɨɪɚ. 
 
Ɂɚɳɢɬɵ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɐ-225000/220: 
 ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ (ɨɬ ɜɧɭɬɪɟɧɧɢɯ 
ɦɟɠɞɭɮɚɡɧɵɯ ɩɨɜɪɟɠɞɟɧɢɣ ɢ ɩɨɜɪɟɠɞɟɧɢɣ ɧɚ ɜɵɜɨɞɚɯ ɨɛɦɨɬɨɤ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ); 
 Ƚɚɡɨɜɚɹ ɡɚɳɢɬɚ (ɨɬ ɜɧɭɬɪɟɧɧɢɯ ɩɨɜɪɟɠɞɟɧɢɣ); 
 Ɂɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɦɚɫɥɚ ɜ ɛɚɤɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ; 
 Ɂɚɳɢɬɚ ɨɬ ɩɨɬɟɪɢ ɨɯɥɚɠɞɟɧɢɹ (ɩɨɬɟɪɹ ɩɢɬɚɧɢɹ ɢɥɢ ɩɨɥɨɦɤɚ 
ɦɚɫɥɨɧɚɫɨɫɚ ɢ ɜɟɧɬɢɥɹɬɨɪɚ ɫɢɫɬɟɦɵ ɨɯɥɚɠɞɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ); 
 Ʉɨɧɬɪɨɥɶ ɭɪɨɜɧɹ ɦɚɫɥɚ ɜ ɪɚɫɲɢɪɢɬɟɥɶɧɨɦ ɛɚɤɟ; 
 Ɍɨɤɨɜɚɹ ɡɚɳɢɬɚ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ (ɨɬ ɜɧɟɲɧɢɯ 
ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɄɁ ɢ ɩɟɪɟɝɪɭɡɨɤ); 
 ɆɌɁ ɫ ɩɭɫɤɨɦ ɦɢɧɢɦɚɥɶɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ (ɞɥɹ ɡɚɳɢɬɵ ɨɬ ɜɧɟɲɧɢɯ 
ɫɢɦɦɟɬɪɢɱɧɵɯ ɄɁ); 
 Ɂɚɳɢɬɚ ɨɬ ɨɞɧɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɜ ɫɟɬɢ 220 ɤȼ; 
 Ʉɨɧɬɪɨɥɶ ɢɡɨɥɹɰɢɢ ɫɟɬɢ 13,8 ɤȼ; 
 Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ (ɪɟɡɟɪɜɧɚɹ ɡɚɳɢɬɚ). 
 
Ɂɚɳɢɬɵ ɈɊɍ 220ɤȼ: 
 ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɲɢɧ ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɄɁ; 
 Ⱥɉȼ (ɫ ɤɨɧɬɪɨɥɟɦ ɨɬɫɭɬɫɬɜɢɹ ɧɚɩɪɹɠɟɧɢɹ). 
 
ɉɪɨɬɢɜɨɚɜɚɪɢɣɧɚɹ ɚɜɬɨɦɚɬɢɤɚ: 
 Ⱥɜɬɨɦɚɬɢɱɟɫɤɨɟ ɩɪɟɞɨɬɜɪɚɳɟɧɢɟ ɧɚɪɭɲɟɧɢɹ ɭɫɬɨɣɱɢɜɨɫɬɢ(Ⱥɉɇɍ); 
 Ⱥɜɬɨɦɚɬɢɱɟɫɤɚɹ ɥɢɤɜɢɞɚɰɢɹ ɚɫɢɧɯɪɨɧɧɵɯ ɪɟɠɢɦɨɜ (ȺɅȺɊ); 
 Ⱥɜɬɨɦɚɬɢɱɟɫɤɨɟ ɨɝɪɚɧɢɱɟɧɢɟ ɩɨɜɵɲɟɧɢɹ ɱɚɫɬɨɬɵ (ȺɈɉɑ); 
 Ⱥɜɬɨɦɚɬɢɤɚ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ (ȺɈɉɇ). 
 
Ɂɚɳɢɬɵ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ 220ɤȼ: 
Ɉɫɧɨɜɧɵɟ ɡɚɳɢɬɵ: 
 Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɨ–ɮɚɡɧɚɹ ɜɵɫɨɤɨɱɚɫɬɨɬɧɚɹ ɡɚɳɢɬɚ (ɨɬ ɜɫɟɯ ɜɢɞɨɜ 
ɄɁ); 
Ɋɟɡɟɪɜɧɵɟ ɡɚɳɢɬɵ: 
 Ɍɪɟɯɫɬɭɩɟɧɱɚɬɚɹ ɞɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ (ɨɬ ɦɟɠɞɭɮɚɡɧɵɯ 
ɡɚɦɵɤɚɧɢɣ); 
 ɋɬɭɩɟɧɱɚɬɚɹ ɬɨɤɨɜɚɹ ɧɚɩɪɚɜɥɟɧɧɚɹ ɡɚɳɢɬɚ ɧɭɥɟɜɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ (ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ); 
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 Ɍɨɤɨɜɚɹ ɨɬɫɟɱɤɚ (ɨɬ ɛɥɢɡɤɢɯ ɦɟɠɞɭɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ); 
 ɍɊɈȼ 220ɤȼ (ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɨɬɤɥɸɱɟɧɢɹ ɄɁ ɩɪɢ ɨɬɤɚɡɚɯ 
ɜɵɤɥɸɱɚɬɟɥɟɣ 220ɤȼ). 
 
Ɂɚɳɢɬɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ Ƚɗɋ: 
 Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ; 
 Ƚɚɡɨɜɚɹ ɡɚɳɢɬɚ; 
 ɆɌɁ ɧɚ ɫɬɨɪɨɧɟ 13,8 ɤȼ; 
 ɆɌɁ ɧɚ ɫɬɨɪɨɧɟ 6 ɤȼ; 
 Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ; 
 Ɂɚɳɢɬɚ ɭɫɬɪɨɣɫɬɜ Ɋɉɇ; 
 
5.4 Ɋɟɤɨɦɟɧɞɭɟɦɵɟ ɤ ɭɫɬɚɧɨɜɤɟ ɭɫɬɪɨɣɫɬɜɚ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ 
 
Ⱦɥɹ ɡɚɳɢɬɵ ɫɢɥɨɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɝɥɚɜɧɨɣ ɫɯɟɦɵ Ƚɗɋ ɢ ɥɢɧɢɣ 
ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ ɭɫɬɚɧɨɜɤɚ ɫɨɜɪɟɦɟɧɧɵɯ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɯ 
ɬɟɪɦɢɧɚɥɨɜ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɢ ɚɜɬɨɦɚɬɢɤɢ ɪɨɫɫɢɣɫɤɨɝɨ ɧɚɭɱɧɨ– 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɪɟɞɩɪɢɹɬɢɹ «ɗɄɊȺ». 
ɍɫɬɚɧɨɜɤɚ Ɉɬɟɱɟɫɬɜɟɧɧɨɝɨ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɨɡɜɨɥɢɬ 
ɢɡɛɟɠɚɬɶ ɜɨɡɦɨɠɧɨɝɨ ɜɦɟɲɚɬɟɥɶɫɬɜɚ ɢɡɜɧɟ ɜ ɪɚɛɨɬɭ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɚ ɬɚɤɠɟ 
ɭɦɟɧɶɲɢɬ ɡɚɬɪɚɬɵ. 
Ȼɥɚɝɨɞɚɪɹ ɛɥɨɱɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɰɢɮɪɨɜɵɯ ɬɟɪɦɢɧɚɥɨɜ ɢ ɦɨɞɭɥɶɧɨɦɭ 
ɩɪɨɝɪɚɦɦɧɨɦɭ ɨɛɟɫɩɟɱɟɧɢɸ, ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɟ ɡɚɳɢɬɵ ɨɛɟɫɩɟɱɢɜɚɸɬ 
ɜɵɫɨɤɭɸ ɚɞɚɩɬɚɰɢɸ ɤ ɤɨɧɤɪɟɬɧɨɣ ɩɟɪɜɢɱɧɨɣ ɫɯɟɦɟ ɫɬɚɧɰɢɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɨɛɴɟɦɚ ɡɚɳɢɳɚɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɪɚɡɥɢɱɧɵɯ ɪɟɠɢɦɨɜ ɟɝɨ ɪɚɛɨɬɵ 
ɇɚɥɢɱɢɟ ɮɭɧɤɰɢɣ ɧɟɩɪɟɪɵɜɧɨɝɨ ɫɚɦɨɤɨɧɬɪɨɥɹ ɢ ɞɢɚɝɧɨɫɬɢɤɢ 
ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɵɫɨɤɭɸ ɝɨɬɨɜɧɨɫɬɶ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɯ ɡɚɳɢɬ ɩɪɢ ɧɚɥɢɱɢɢ 
ɬɪɟɛɨɜɚɧɢɹ ɤ ɫɪɚɛɚɬɵɜɚɧɢɸ, ɚ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜɵɫɨɤɨɢɧɬɟɝɪɢɪɨɜɚɧɧɵɯ ɢ 
ɜɵɫɨɤɨɧɚɞɟɠɧɵɯ ɦɢɤɪɨɫɯɟɦ – ɩɨɜɵɲɟɧɧɭɸ ɧɚɞɟɠɧɨɫɬɶ ɚɩɩɚɪɚɬɧɨɣ ɱɚɫɬɢ 
ɡɚɳɢɬɵ. 
 
5.5 ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ 
 
ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɨɣ 
ɛɵɫɬɪɨɞɟɣɫɬɜɭɸɳɟɣ ɱɭɜɫɬɜɢɬɟɥɶɧɨɣ (ܫʠ.ʖ.. <Ͳ,ʹ ∙ ːܫ ˑˏ) ɡɚɳɢɬɨɣ ɨɬ ɦɟɠɞɭɮɚɡɧɵɯ ɄɁ ɜ ɨɛɦɨɬɤɟ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɢ ɧɚ ɟɝɨ ɜɵɜɨɞɚɯ. 
Ɂɚɳɢɬɚ ɜɵɩɨɥɧɹɟɬɫɹ ɬɪɟɯɮɚɡɧɨɣ ɢ ɩɨɞɤɥɸɱɚɟɬɫɹ ɤ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦ ɬɨɤɚ 
ɜ ɥɢɧɟɣɧɵɯ ɜɵɜɨɞɚɯ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɢ ɤ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦ ɬɨɤɚ ɜ 
ɧɟɣɬɪɚɥɶɧɵɯ ɜɵɜɨɞɚɯ. 
ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɚ: ܫʜ = Ͷ͵͵Ͳ,ͳ͵ ʏ. 
1) ɇɚɱɚɥɶɧɵɣ ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɡɚɳɢɬɵ 
ɩɪɢ ɦɚɥɵɯ ɬɨɪɦɨɡɧɵɯ ɬɨɤɚɯ. ȼɟɥɢɱɢɧɚ ˔ܫ ˓଴ ɜɵɛɢɪɚɟɬɫɹ ɫ ɭɱɟɬɨɦ ɜɨɡɦɨɠɧɨɫɬɢ 
ɨɬɫɬɪɨɣɤɢ ɡɚɳɢɬɵ ɨɬ ɬɨɤɚ ɧɟɛɚɥɚɧɫɚ ɧɨɦɢɧɚɥɶɧɨɝɨ ɪɟɠɢɦɚ: 
65 
 
 ܫʜʐሺʜሻ = ܭʝʓʜ ∙ ?݂? ∙ ܫʜ = Ͳ,ͷ ∙ Ͳ,ͳ ∙ ܫʜ = Ͳ,Ͳͷ ∙ ܫʜ,                                        (5.3) 
 
ɝɞɟ ܭʝʓʜ = Ͳ,ͷ − ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɬɢɩɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ; ?݂? = Ͳ,ͳ − ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ. 
 
 ܫʜʐሺʜሻ = Ͳ,Ͳͷ ∙ Ͷ͵͵Ͳ,ͳ͵ = ʹͳ͸,ͷ ʏ. 
 
ɍɫɬɚɜɤɚ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ: 
 ˔ܫ ˓଴ ൒ ܭʜ ∙ ܫʜʐሺʜʜሻ = ʹ ∙ Ͳ,Ͳͷ ∙ ܫʜ = Ͳ,ͳ ∙ ܫʜ,                                                (5.4) 
 
ɝɞɟ ܭʜ = ʹ − ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ. 
  
ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ:  ˔ܫ ˓଴ = Ͳ,ͳ͸ ∙ ܫʜ = ͸ͻʹ,ͺ Ⱥ. 
2) Ʉɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ ܭ் ɨɩɪɟɞɟɥɹɟɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɡɚɳɢɬɵ ɤ ɩɨɜɪɟɠɞɟɧɢɹɦ ɩɪɢ ɩɪɨɬɟɤɚɧɢɢ ɬɨɤɚ ɧɚɝɪɭɡɤɢ. ȼɟɥɢɱɢɧɚ ܭ் ɜɵɛɢɪɚɟɬɫɹ ɫ ɭɱɟɬɨɦ ɨɬɫɬɪɨɣɤɢ ɡɚɳɢɬɵ ɨɬ ɬɨɤɨɜ ɧɟɛɚɥɚɧɫɚ, ɜɵɡɜɚɧɧɵɯ ɩɨɝɪɟɲɧɨɫɬɹɦɢ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ ɩɪɢ ɫɤɜɨɡɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɹɯ. 
Ɇɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɧɟɛɚɥɚɧɫɚ ɩɪɢ ɜɧɟɲɧɟɦ ɬɪɟɯɮɚɡɧɨɦ ɄɁ ɪɚɜɟɧ: 
 ܫʜʐሺʙʖሻ = ܭʏʞ ∙ ܭʝʓʜ ∙ ?݂? ∙ ܫʛʏʙʠ,                                                                   (5.5) 
 
ɝɞɟ ܭʏʞ = ʹ − ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɧɚɥɢɱɢɟ ɚɩɟɪɢɨɞɢɱɟɫɤɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ; ?݂? = Ͳ,ͳ − ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ; ܭʝʓʜ = Ͳ,ͷ − ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɬɢɩɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ; ܫʛʏʙʠ − ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɱɟɪɟɡ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ ɜ ɥɢɧɟɣɧɵɯ ɜɵɜɨɞɚɯ ɩɪɢ ɜɧɟɲɧɟɦ ɬɪɟɯɮɚɡɧɨɦ ɤɨɪɨɬɤɨɦ ɡɚɦɵɤɚɧɢɢ ɜ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ 
ɧɚɩɪɹɠɟɧɢɹ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɤɚɤ: 
 ܫʛʏʙʠ = ாʒ′௑೏ ∙ ܫʜ.                                                                                              (5.6) 
 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɧɟɛɚɥɚɧɫɚ: 
 ܫʜʐሺʙʖሻ = ʹ ∙ Ͳ,ͷ ∙ Ͳ,ͳ ∙ ͳͺͺͳͻ,Ͷ = ͳͺͺͳ,ͻͶ ʏ . 
 
Ʉɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ: 




ɝɞɟ ʙʜ = ʹ − Ʉɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ; ܫʡ = ܫʛʏʙʠ. 
 ʙʡ > ଵ଼଼ଵ,ଽସ∙ଶଵ଼଼ଵଽ,ସ = Ͳ,ʹͲ. ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ʙʡ = Ͳ,͵. 
3) ɍɫɬɚɜɤɚ ɧɚɱɚɥɶɧɨɝɨ ɬɨɪɦɨɠɟɧɢɹ (ɭɜɟɥɢɱɢɜɚɟɬ ɡɨɧɭ ɪɚɛɨɬɵ ɡɚɳɢɬɵ 
ɛɟɡ ɬɨɪɦɨɠɟɧɢɹ): 
 ܫʜʡ = ூ∗ʠʟʙʡ = ଴,ଵ଺଴,ଷ =0,53.                                                                                   (5.8) 
 
4) Ɍɨɪɦɨɡɧɨɣ ɬɨɤ ܤ ɨɩɪɟɞɟɥɹɟɬ ɬɨɱɤɭ ɢɡɥɨɦɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɫɪɚɛɚɬɵɜɚɧɢɹ. 
ɉɪɢ ɜɵɛɨɪɟ ܤ ɞɨɥɠɧɨ ɜɵɩɨɥɧɹɬɶɫɹ ɭɫɥɨɜɢɟ: 
 ܤ ൒ ூ∗ʠʟʙʡ = ଴,ଵ଺଴,ଷ = Ͳ,ͷ͵.                                                                                  (5.9) 
 
ɉɪɢɧɢɦɚɟɦ ɬɢɩɨɜɨɟ ɡɧɚɱɟɧɢɟ ɭɫɬɚɜɤɢ ܤ = ͳ,ͷ (ɩɪɢ ɷɬɨɦ ɭɫɥɨɜɢɟ 
ɜɵɩɨɥɧɹɟɬɫɹ). 
5) Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɟɠɧɨɣ ɪɚɛɨɬɵ ɩɪɢ ɛɨɥɶɲɢɯ ɬɨɤɚɯ ɤɨɪɨɬɤɨɝɨ 
ɡɚɦɵɤɚɧɢɹ ɜ ɡɨɧɟ ɞɟɣɫɬɜɢɹ, ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɬɨɤɨɜɚɹ ɨɬɫɟɱɤɚ ɫ ɬɨɤɨɦ 
ɫɪɚɛɚɬɵɜɚɧɢɹ ˑܫ ˕˔ = ʹ … ͳʹܫʜ. ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ: ˑܫ ˕˔ = ͸ܫʜ. ɇɚ ɪɢɫɭɧɤɟ 5.1 ɩɪɢɜɟɞɟɧɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ 
ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɡɚɳɢɬɵ: 
 





Ɂɚɳɢɬɚ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ, 
ɨɫɬɚɧɨɜ ɬɭɪɛɢɧɵ ɫɨ ɫɛɪɨɫɨɦ ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɯ ɡɚɬɜɨɪɨɜ ɢ ɧɚ ɩɭɫɤ 
ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ. 
 
5.6 Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ 
 
Ɂɚɳɢɬɚ ɨɛɟɫɩɟɱɢɜɚɟɬ 100% ɨɯɜɚɬ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ, 
ɪɚɛɨɬɚɸɳɟɝɨ ɜ ɪɟɠɢɦɟ ɢɡɨɥɢɪɨɜɚɧɧɨɝɨ ɛɥɨɤɚ ɢ ɧɟ ɢɦɟɸɳɟɝɨ ɝɚɥɶɜɚɧɢɱɟɫɤɨɣ 
ɫɜɹɡɢ ɫ ɫɢɫɬɟɦɨɣ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ. 
Ɂɚɳɢɬɚ ɜɵɩɨɥɧɟɧɚ ɫ ɩɨɦɨɳɶɸ ɞɜɭɯ ɨɪɝɚɧɨɜ ɧɚɩɪɹɠɟɧɢɹ: 
1-ɣ ɨɪɝɚɧ (ܷ଴ሻɪɟɚɝɢɪɭɟɬ ɧɚ ɨɫɧɨɜɧɭɸ ɫɨɫɬɚɜɥɹɸɳɭɸ ɧɚɩɪɹɠɟɧɢɹ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ  ܷ଴ ɢ ɡɚɳɢɳɚɟɬ 85-95% ɜɢɬɤɨɜ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɫɨ ɫɬɨɪɨɧɵ ɮɚɡɧɵɯ ɜɵɜɨɞɨɜ; ܷ଴ɜɤɥɸɱɚɟɬɫɹ ɧɚ ɧɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ, ɢɡɦɟɪɹɟɦɨɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɦ ɧɚɩɪɹɠɟɧɢɹ, ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɜ ɧɟɣɬɪɚɥɢ 
ɝɟɧɟɪɚɬɨɪɚ.  
2-ɣ ɨɪɝɚɧ (ܷ଴ଷሻ ɪɟɚɝɢɪɭɟɬ ɧɚ ɨɫɧɨɜɧɭɸ ɫɨɫɬɚɜɥɹɸɳɭɸ ɧɚɩɪɹɠɟɧɢɣ ɬɪɟɬɶɟɣ ɝɚɪɦɨɧɢɤɢ ɜ ɧɟɣɬɪɚɥɢ ɢ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ ɢ ɡɚɳɢɳɚɟɬ ɩɨɪɹɞɤɚ 30% ɜɢɬɤɨɜ 
ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɫɨ ɫɬɨɪɨɧɵ ɧɟɣɬɪɚɥɢ. ܷ଴ଷ ɜɤɥɸɱɚɟɬɫɹ ɧɚ ɧɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ ɢ ɜ ɟɝɨ ɧɟɣɬɪɚɥɢ, ɚ ɬɨɪɦɨɡɧɚɹ ɰɟɩɶ ɜɤɥɸɱɚɟɬɫɹ ɧɚ ɧɚɩɪɹɠɟɧɢɟ 
ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɧɟɣɬɪɚɥɢ ɝɟɧɟɪɚɬɨɪɚ. 
1) ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɪɝɚɧɚ ɨɫɧɨɜɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ 
ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ ɨɬɫɬɪɨɣɤɢ ɨɬ ɞɟɣɫɬɜɭɸɳɟɝɨ ɡɧɚɱɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ 
ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɫɧɨɜɧɨɣ ɱɚɫɬɨɬɵ ɨɛɭɫɥɨɜɥɟɧɧɨɝɨ 
ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɣ ɢɧɞɭɤɰɢɟɣ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɩɪɢ ɄɁ ɧɚ ɡɟɦɥɸ ɧɚ 
ɫɬɨɪɨɧɟ ȼɇ. 
Ɋɚɫɱёɬ ɧɚɩɪɹɠɟɧɢɹ, ɨɛɭɫɥɨɜɥɟɧɧɨɝɨ ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɣ ɢɧɞɭɤɰɢɟɣ 
ɦɟɠɞɭ ɨɛɦɨɬɤɚɦɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜɵɩɨɥɧɟɧ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɦɟɬɨɞɢɤɨɣ, 
ɪɟɤɨɦɟɧɞɨɜɚɧɧɨɣ Ɋɭɤɨɜɨɞɹɳɢɦɢ ɍɤɚɡɚɧɢɹɦɢ.  ɋɯɟɦɚ ɡɚɦɟɳɟɧɢɹ ɞɥɹ 
ɨɩɪɟɞɟɥɟɧɢɹ ܷ଴ˠˎ.˔˕. ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.2 
 Ɋɢɫɭɧɨɤ 5.2 – ɋɯɟɦɚ ɡɚɦɟɳɟɧɢɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ܷ଴ˠˎ.˔˕. 
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 ܷ଴ˠˎ.˔˕. = ܭ ∙ ܷ଴ ஼𝑇∙ሺఓబሻ஼𝑇∙ሺఓబሻ+஼Ʃ,                                                                           (5.12) 
 
ɝɞɟ ܷ ଴ – ɧɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɩɪɢ ɡɚɦɵɤɚɧɢɢ ɧɚ ɡɟɦɥɸ ɧɚ ɫɬɨɪɨɧɟ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ; ܭ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ܷ଴ ɨɛɦɨɬɤɟ ȼɇ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ Ɋɭɤɨɜɨɞɹɳɢɦɢ ɍɤɚɡɚɧɢɹɦɢ ɞɥɹ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, ɪɚɛɨɬɚɸɳɢɯ ɫ ɝɥɭɯɨɡɚɡɟɦɥёɧɧɨɣ ɧɟɣɬɪɚɥɶɸ, ɩɪɢɧɢɦɚɟɬɫɹ 
ɪɚɜɧɵɦ 0,5; ܥ் ∙ ሺ𝜇଴ሻ – ёɦɤɨɫɬɶ ɦɟɠɞɭ ɨɛɦɨɬɤɚɦɢ ɜɵɫɲɟɝɨ ɢ ɧɢɡɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɨɞɧɨɣ ɮɚɡɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. ɉɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 0,009 ɦɤɎ/ɮɚɡɭ; ܥʒ – ёɦɤɨɫɬɶ ɨɞɧɨɣ ɮɚɡɵ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɧɚ ɡɟɦɥɸ. ɉɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 0,91 ɦɤɎ/ɮɚɡɭ (ɩɨ ɞɚɧɧɵɦ ɡɚɜɨɞɚ); ܥʡ- ёɦɤɨɫɬɶ ɨɞɧɨɣ ɮɚɡɵ ɨɛɦɨɬɤɢ ɇɇ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚ ɡɟɦɥɸ. ɉɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 0,00733ɦɤɎ/ɮɚɡɭ; ܥ˛ – ёɦɤɨɫɬɶ ɲɢɧɨɩɪɨɜɨɞɚ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɡɟɦɥɟ. ɉɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 0,008 ɦɤɎ/ɮɚɡɭ; ܥʑЫʙ – ёɦɤɨɫɬɶ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ 13,8 ɤȼ. ɉɪɢɧɢɦɚɟɦ ɪɚɜɧɨɣ 0,027ɦɤɎ/ɮɚɡɭ; 
ɇɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɩɪɢ ɡɚɦɵɤɚɧɢɢ ɧɚ ɡɟɦɥɸ ɧɚ 
ɫɬɨɪɨɧɟ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɪɚɜɧɨ: 
 ܷ଴ = ଵଷ ∙ ௎ːˑˏ ˅ː√ଷ = Ͷʹ,͵Ͷ ˍʑ.                                                                         (5.13) 
 
ɋɭɦɦɚɪɧɚɹ ёɦɤɨɫɬɶ ɮɚɡɵ ɫɟɬɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ: 
  ܥƩ = ܥ் + ܥʒ + ʠ˛ + ܥʑЫʙ= =0,0073+0,91+0,008+0,027=0,952 ɦɤɎ/ɮɚɡɭ.                                                     (5.14) 
 
ɋɭɦɦɚɪɧɵɣ ёɦɤɨɫɬɧɨɣ ɬɨɤ ɫɟɬɢ 13,8 ɤȼ: 
 ܫ௖ = ͳ,͹͵ ∙ ܷˎ ∙ 𝜔 ∙ ܥƩ = ͹,ͳͶ ʏ.                                                                 (5.15) 
 
ɇɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ ɩɪɢ 
ɨɞɧɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ ɧɚ ɫɬɨɪɨɧɟ 220 ɤȼ:  
 ܷ଴ˠˎ.˔˕. = Ͳ,ͷ ∙42339∙ ଴,଴଴ଽ଴,଴଴ଽ+଴,ଽହଶ = ͳͻͺ,ͳ͵ ʑ. 
 
ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɜɵɪɚɠɟɧɢɹ: 
 ܷʠʟ ൒ ௄ʜ௄ʑ ∙ ଷ௡ʡʜ ∙ ܷ଴ˠˎ.˔˕. = ଵ,ହ଴,ଽହ ∙ ଷ∙ଵଽ଼,ଵଷభయ,ఴ√య∙బ,భయ = ͵,ͻ͵ȼ,                                       (5.16) 
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ɝɞɟ ܭʜ = ͳ,ͷ − ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ; ݊ʡʜ − ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ Ɍɇ; ܭʑ = Ͳ,ͻͷ − ɤɨɷɮɮɢɰɢɟɧɬ ɜɨɡɜɪɚɬɚ. ܷ଴ ɢɦɟɟɬ ɭɫɬɚɜɤɭ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɨ ɧɚɩɪɹɠɟɧɢɸ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ, ɪɟɝɭɥɢɪɭɟɦɭɸ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 5 ɞɨ 20 ȼ. Ɂɚɳɢɬɚ 
ɜɵɩɨɥɧɹɟɬɫɹ ɫ ɬɪɟɦɹ ɨɪɝɚɧɚɦɢ. 
ɉɪɢɧɢɦɚɟɦ ɫɥɟɞɭɸɳɢɟ ɭɫɬɚɜɤɢ: ܷ଴ଵீɫ ɭɫɬɚɜɤɨɣ ɪɚɜɧɨɣ 5 ȼ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 ɫ, ɞɟɣɫɬɜɭɟɬ ɧɚ ɫɢɝɧɚɥ; : ܷ଴ଶீ ɫ ɭɫɬɚɜɤɨɣ ɪɚɜɧɨɣ 10 ȼ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɪɚɡɝɪɭɡɤɭ ɚɝɪɟɝɚɬɚ ɫ ɩɨɫɥɟɞɭɸɳɢɦ 
ɨɬɤɥɸɱɟɧɢɟɦ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟɦ ɩɨɥɟɣ ȽȽ ɢ ȼȽ, ɨɫɬɚɧɨɜɨɦ 
ɬɭɪɛɢɧɵ ɢ ɫɛɪɨɫɨɦ ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɯ ɡɚɬɜɨɪɨɜ; ܷ଴ீ ɫ ɭɫɬɚɜɤɨɣ ɪɚɜɧɨɣ 15 ȼ ɢ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, 
ɝɚɲɟɧɢɟ ɩɨɥɟɣ, ɨɫɬɚɧɨɜ ɬɭɪɛɢɧɵ ɢ ɫɛɪɨɫ ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɯ ɡɚɬɜɨɪɨɜ. 
2) Ⱦɥɹ ɨɪɝɚɧɚ ܷ଴ଷ ɭɫɬɚɜɤɚ ɩɨ ɤɨɷɮɮɢɰɢɟɧɬɭ ɬɨɪɦɨɠɟɧɢɹ ɪɟɝɭɥɢɪɭɟɬɫɹ ɨɬ 1 ɞɨ 3. 
ɉɪɢ ܭʡ = ͳ,ʹ ɨɪɝɚɧ ܷ଴ଷ ɪɚɛɨɬɚɟɬ ɫɟɥɟɤɬɢɜɧɨ ɢ ɡɚɳɢɳɚɟɬ 30% ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɫɨ ɫɬɨɪɨɧɵ ɧɟɣɬɪɚɥɢ. 
Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɟɣɬɪɚɥɢ ɝɟɧɟɪɚɬɨɪɚ ɞɨ ɦɟɫɬɚ ɡɚɦɵɤɚɧɢɹ ɜ ɨɛɦɨɬɤɟ ɫɬɚɬɨɪɚ: 
 ܺ = ଵ௄ʡ+ଶ = ଵଵ,ଶ+ଶ = Ͳ,͵ͳ ɨ.ɟ.                                                                      (5.17) 
 
ɍɫɬɚɜɤɭ ɫɪɚɛɚɬɵɜɚɧɢɹ ܷ଴ଷ ɩɪɢɧɢɦɚɟɬɫɹ ɦɢɧɢɦɚɥɶɧɨɣ ɢ ɪɚɜɧɨɣ 0,2 ȼ. Ɂɚɳɢɬɚ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 
ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ, ɨɫɬɚɧɨɜ ɬɭɪɛɢɧɵ ɢ ɫɛɪɨɫ ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɯ 
ɡɚɬɜɨɪɨɜ. 
 
5.7 Ɂɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ 
  
1) ɍɫɬɚɜɤɚ ɤɨɦɩɥɟɤɬɚ ܷଶ > ɜɵɛɢɪɚɟɬɫɹ: 
 ܷʠʟଶ = ଵ,ସ∙௎ʜ௡ʡʜ = ଵ,ସ∙ଵଷ଼଴଴ଵଷ଼଴଴/ଵ଴଴ = ͳͶͲ ʑ.                                                             (5.18) 
 
2) ȼ ɞɨɩɨɥɧɟɧɢɟ ɤ ɜɵɲɟɭɤɚɡɚɧɧɨɣ ɡɚɳɢɬɟ ɧɚ ɝɟɧɟɪɚɬɨɪɟ ɩɪɟɞɭɫɦɨɬɪɟɧ 
ɜɬɨɪɨɣ ɨɪɝɚɧ ଵܷ > ɫ ɭɫɬɚɜɤɨɣ ͳ,ʹ ∙ ܷʜ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɪɚɛɨɬɵ ɜ ɪɟɠɢɦɟ ɯɨɥɨɫɬɨɝɨ ɯɨɞɵ ɢɥɢ ɩɪɢ ɫɛɪɨɫɟ ɧɚɝɪɭɡɤɢ. ଵܷ > ɜɜɨɞɢɬɫɹ ɜ ɪɚɛɨɬɭ ɜ ɪɟɠɢɦɟ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɝɟɧɟɪɚɬɨɪɚ. 
 ܷʠʟଶ = ଵ,ଶ∙௎ʜ௡ʡʜ = ଵ,ଶ∙ଵଷ଼଴଴ଵଷ଼଴଴/ଵ଴଴ = ͳʹͲ ʑ.                                                             (5.19) 
 
ɍɫɬɚɜɤɚ ɨɪɝɚɧɚ ɬɨɤɚ, ɤɨɧɬɪɨɥɢɪɭɸɳɟɝɨ ɨɬɫɭɬɫɬɜɢɟ ɬɨɤɚ ɜ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɚ 
ɢ ɧɚ ɫɬɨɪɨɧɟ 220ɤȼ ɩɪɢɧɢɦɚɟɬɫɹ ɦɢɧɢɦɚɥɶɧɨɣ ɢ ɪɚɜɧɨɣ Ͳ,Ͳͻܫʜ. 
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Ɂɚɳɢɬɚ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 
ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 
 
5.8 Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 
ɩɟɪɟɝɪɭɡɨɤ ɢ ɜɧɟɲɧɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ 
 
Ɂɚɳɢɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɧɟɞɨɩɭɫɬɢɦɵɯ ɩɟɪɟɝɪɭɡɨɤ 
ɝɟɧɟɪɚɬɨɪɚ ɬɨɤɚɦɢ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɩɪɢ ɜɧɟɲɧɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 
ɦɟɠɞɭɮɚɡɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɹɯ ɢ ɞɪɭɝɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɪɟɠɢɦɚɯ 
ɷɧɟɪɝɨɫɢɫɬɟɦɵ, ɚ ɬɚɤɠɟ ɩɪɢ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɹɯ ɜ ɫɚɦɨɦ 
ɝɟɧɟɪɚɬɨɪɟ. 
Ɂɚɳɢɬɚ ɪɟɚɝɢɪɭɟɬ ɧɚ ɨɬɧɨɫɢɬɟɥɶɧɵɣ ɬɨɤ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ܫ∗ଶ: 
 ܫ∗ଶ = ܫଶ/ܫʜ,                                                                                                  (5.20) 
 
ɝɞɟ ܫଶ − ɬɨɤ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɩɟɪɜɢɱɧɨɣ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɚ; ܫʜ − ɧɨɦɚɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɚ ɜ ɩɟɪɜɢɱɧɨɣ ɰɟɩɢ. Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɧɟɫɢɦɦɟɬɪɢɱɧɨɝɨ ɪɟɠɢɦɚ ɩɪɢ ɧɟɢɡɦɟɧɧɨɦ 
ɡɧɚɱɟɧɢɢ ɬɨɤɚ ܫଶ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɜɵɪɚɠɟɧɢɟɦ: 
 ݐʓʝʞ = ܣ/ܫ∗ଶଶ ,                                                                                               (5.21) 
 
ɝɞɟ ܣ = ʹͲ − ɩɚɪɚɦɟɬɪ, ɡɚɞɚɧɧɵɣ ɡɚɜɨɞɨɦ-ɢɡɝɨɬɨɜɢɬɟɥɟɦ. 
Ɂɚɳɢɬɚ ɫɨɞɟɪɠɢɬ ɫɥɟɞɭɸɳɢɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɨɪɝɚɧɵ: 
1) ɋɢɝɧɚɥɶɧɵɣ ɨɪɝɚɧ ܫଶʠʗʒʜ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ܫଶ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ (ݐ =ͻ ɫ, ɞɟɣɫɬɜɭɟɬ ɜ ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɭɸ ɫɢɝɧɚɥɢɡɚɰɢɸ). 
ɍɫɬɚɜɤɚ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ: ܫ∗ଶ˔ˋˆː = Ͳ,Ͳ͹. 
 ܫ∗ଶ˔ˋˆː = Ͳ,Ͳ͹ܫʜ. 
 
2) ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ ܫ∗ଶ˒˖˔ˍ, ɫɪɚɛɚɬɵɜɚɟɬ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ 
ɭɜɟɥɢɱɟɧɢɢ ɡɧɚɱɟɧɢɹ ܫ∗ଶ ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɟɬ ɩɭɫɤ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ. Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ ɜɵɛɢɪɚɟɬɫɹ ɩɨ 
ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɟɠɧɨɝɨ ɩɭɫɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɩɪɢ ݐˏ˃ˍ˔ = ͷͲͲ ɫ. 
 ܫ∗ଶ = √஺௧ = √ ଶ଴ହ଴଴ = Ͳ,ʹͲ.                                                                            (5.22) 
 
ɍɫɬɚɜɤɚ ɪɚɜɧɚ: 




ܫ∗ଶʞʢʠʙ = Ͳ,ͳ͹ܫʜ.                                                                                         (5.24) 
 
ɉɪɢ ɷɬɨɦ ɞɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ ɩɨ 
ɬɟɩɥɨɜɨɦɭ ɞɟɣɫɬɜɢɸ ɬɨɤɚ, ɪɚɜɧɨɝɨ ܫ∗ଶʞʢʠʙ = Ͳ,ͳ͹. 
 ݐʓʝʞ = ʹͲ/Ͳ,ͳ͹ଶ ≈ ͹ʹͲ ɫ. 
 
3) ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɫɪɚɛɚɬɵɜɚɟɬ ɩɪɢ ɭɞɚɥɟɧɧɵɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 
ɪɟɠɢɦɚɯ, ɫɨɩɪɨɜɨɠɞɚɸɳɢɯɫɹ ɬɨɤɚɦɢ ɩɟɪɟɝɪɭɡɤɢ ܫଶ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ, ɨɩɪɟɞɟɥɹɟɦɨɣ ɭɪɚɜɧɟɧɢɟɦ: 
 ݐʠʟ = ଶ଴ሺூ∗మሻమ.                                                                                                   (5.25) 
 ʏʗʝ = ʹͲ = ሺܫ∗ଶሻଶ ∙ ݐʠʟ.                                                                              (5.26) 
 
Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 
ɜ ɝɟɧɟɪɚɬɨɪɟ ɩɨɤɚɡɚɧɵ ɜ ɬɚɛɥɢɰɟ 5.1. ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɞɥɢɬɟɥɶɧɨɫɬɢ ɩɪɟɞɫɬɚɜɥɟɧɚ 
ɧɚ ɪɢɫɭɧɤɟ 5.2. 
 
Ɍɚɛɥɢɰɚ 5.1 – Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɝɟɧɟɪɚɬɨɪɟ 
Ʉɪɚɬɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ 














Ⱦɥɢɬɟɥɶɧɨɫɬɶ, ɫ 20 56 80 125 222 500 
 
 Ɋɢɫɭɧɨɤ 5.2 – Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɝɟɧɟɪɚɬɨɪɟ 
 
ɂɫɯɨɞɹ ɢɡ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɜɪɟɦɹ 
ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɢɧɢɦɚɟɦ: ݐʛʗʜ = ʹͲ ɫ, ݐʛʏʙʠ = ͷͲͲ ɫ. ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɢɦɢɬɢɪɭɟɬ ɩɪɨɰɟɫɫ ɨɯɥɚɠɞɟɧɢɹ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ 
ɩɨɫɥɟ ɭɫɬɪɚɧɟɧɢɹ ɩɟɪɟɝɪɭɡɤɢ ɩɨ ɷɤɫɩɨɧɟɧɰɢɚɥɶɧɨɦɭ ɡɚɤɨɧɭ. ɂɧɬɟɝɪɚɥɶɧɵɣ 






















4) Ɉɪɝɚɧ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ ܫଶʝʡʠ ɫɪɚɛɚɬɵɜɚɟɬ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ܫ∗ଶɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɪɝɚɧɚ ɢ ɹɜɥɹɟɬɫɹ ɡɚɳɢɬɨɣ ɨɬ ɜɧɟɲɧɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɄɁ. 
Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɪɝɚɧɚ ɨɬɫɟɱɤɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɫɥɟɞɭɸɳɢɯ ɭɫɥɨɜɢɣ: 
1. ɂɡ ɭɫɥɨɜɢɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɩɟɪɟɝɪɟɜɚ ɪɨɬɨɪɚ ɩɪɢ ɩɪɨɬɟɤɚɧɢɢ ɬɨɤɚ 
ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ; 
2. ɂɡ ɭɫɥɨɜɢɹ ɨɛɟɫɩɟɱɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɩɪɢ ɞɜɭɯɮɚɡɧɨɦ ɄɁ ɧɚ 
ɲɢɧɚɯ ȼɇ ɢ ɧɚ ɨɬɯɨɞɹɳɢɯ ȼɅ; 
3. ɂɡ ɭɫɥɨɜɢɹ ɫɨɝɥɚɫɨɜɚɧɢɹ ɩɨ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɢ ɜɪɟɦɟɧɢ ɞɟɣɫɬɜɢɹ ɫ 
ɡɚɳɢɬɚɦɢ ȼɅ. 
ɉɨ ɩɟɪɜɨɦɭ ɭɫɥɨɜɢɸ: ɜɵɛɨɪ ɬɨɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɤɪɢɜɨɣ 
ɞɨɩɭɫɬɢɦɨɣ ɞɥɢɬɟɥɶɧɨɫɬɢ ɩɪɨɬɟɤɚɧɢɹ ɱɟɪɟɡ ɝɟɧɟɪɚɬɨɪ ɬɨɤɚ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ. 
ɉɨ ɜɬɨɪɨɦɭ ɭɫɥɨɜɢɸ: 
Ⱥ) ɩɨ ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɩɪɢ ɞɜɭɯɮɚɡɧɵɯ ɄɁ: 
 ܫଶʠ.ʖ. ൑ ூమሺమሻʙЧ = ଵଵ,ଷ(௑೏′′+௑మ+ଶ∙௑ʡ൯ = ଵଵ,ଷሺ଴,ଶ଺+଴,ଷଽ+ଶ∙଴,ଵଵሻ = Ͳ,ͺͺ ɨ.ɟ.,                (5.27) 
 
ɝɞɟ ܺௗ′′ − ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ ɩɨ ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ; ܺଶ − ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ; ܺʡ − ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ. Ȼ) ɩɨ ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɤ ɩɨɜɪɟɠɞɟɧɢɹɦ ɜ ɤɨɧɰɟ 
ɥɢɧɢɣ 220ɤȼ. 
 ܫଶʠ.ʖ. ൑ ூమʛʗʜሺమሻ ∙ʙʡ∙ଶʙЧ∙√ଷ .                                                                                          (5.28) 
 
Ɍɨɤ ɞɜɭɯɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɜ ɤɨɧɰɟ ȼɅ 220 ɤȼ: 
 ˍܫ ˊሺଶሻ = ቆ ா∑ ʒଶ∙(௑∑ ʒ+ʤ∑ ʡ+ʤʚ൯ + ʔ˔ଶ∙ቀʤʠ+ ʤʚሺ೙−భሻቁቇ ∗ ˄ܫ = ቆ ଵ,ଵଷଶ∙ሺ଴,ଵ଻ଷ+଴,଴ଵ଻+଴,଴ସଷሻ ++ ଵ,଴ଶ∙ቀଵ,ହ+బ,బరయሺర−భሻቁቇ ∙ Ͳ,ͷ͸ = ͳ,ʹͻˍʏ.  
 
Ɍɨɤ ɜ ɤɨɧɰɟ ɡɚɳɢɳɚɟɦɨɣ ɥɢɧɢɢ: 
 ܫʛʗʜ = ூʙʖሺమሻ௡ˆ+௡ˎ = ଵଶଽ଴଺+ସ = ͳʹͻ,Ͳ Ⱥ.                                                                 (5.29) 
 




ܫଶʠ.ʖ. ൑ ଶ∙ூమʛʗʜሺమሻ ∙మమబభయ,ఴ௄˚∙√ଷ = ͳͺʹ͵,Ͳ  Ⱥ.                                                                   (5.30) 
 
Ɉɬɫɟɱɤɚ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8,5 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɛɥɨɱɧɵɯ 
ɜɵɤɥɸɱɚɬɟɥɟɣ 220 ɤȼ ɢ ɜɵɤɥɸɱɚɬɟɥɟɣ 6 ɤȼ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 ɫ ɧɚ 
ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ.  
 
5.9 Ɂɚɳɢɬɚ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ 
 
Ɂɚɳɢɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɧɟɞɨɩɭɫɬɢɦɵɯ ɩɟɪɟɝɪɭɡɨɤ ɨɛɦɨɬɨɤ 
ɫɬɚɬɨɪɚ. Ɂɚɳɢɬɚ ɜɵɩɨɥɧɟɧɚ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ ɢ ɫɨɞɟɪɠɢɬ 
ɫɥɟɞɭɸɳɢɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɨɪɝɚɧɵ: 
1) ɋɢɝɧɚɥɶɧɵɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ 
ɞɟɣɫɬɜɭɸɳɢɣ ɜ ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɭɸ ɫɢɝɧɚɥɢɡɚɰɢɸ. 
ɍɫɬɚɜɤɚ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ: 
 ܫଵʠʗʒʜ = ʙʜ∙ூʜʙʑ = ଵ,଴ହ∙ூʜ଴,ଽ଼ = ͳ,Ͳ͹ܫʜ,                                                                (5.31) 
 
ɝɞɟ ʙʜ = ͳ,Ͳͷ −ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ; ʙʑ = Ͳ,ͻͺ −ɤɨɷɮɮɢɰɢɟɧɬ ɜɨɡɜɪɚɬɚ. ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ݐ = ͻ,Ͳ ɫ. 
2) ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ 
ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɸɳɢɣ ɩɭɫɤ 
ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ. 
ɍɫɬɚɜɤɚ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ ɪɚɜɧɚ: 
 ܫଵʠʗʒʜ = ଵ,଴଼∙ூʜ଴,ଽ଼ = ͳ,ͳܫʜ.                                                                              (5.32) 
 
3) ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɫɪɚɛɚɬɵɜɚɟɬ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ. 
ɍɫɬɚɜɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɢɧɬɟɝɪɚɥɶɧɨɣ 
ɩɟɪɟɝɪɭɡɨɱɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɨɛɦɨɬɤɟ ɫɬɚɬɨɪɚ, ɩɪɢɜɟɞɟɧɧɨɣ ɜ ɬɚɛɥɢɰɟ 5.2. 
ɋɚɦɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.3. 
 
Ɍɚɛɥɢɰɚ 5.2 – ɂɧɬɟɝɪɚɥɶɧɚɹ ɩɟɪɟɝɪɭɡɨɱɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ 
Ʉɪɚɬɧɨɫɬɶ 
ɩɟɪɟɝɪɭɡɤɢ, ܫ/ܫʜ 1,1 1,15 1,2 1,25 1,3 1,4 1,5 2,0 
Ⱦɥɢɬɟɥɶɧɨɫɬɶ 
ɩɟɪɟɝɪɭɡɤɢ, ɫ 3600 900 360 300 240 120 60 1 
74 
 
 Ɋɢɫɭɧɨɤ 5.3 – ɂɧɬɟɝɪɚɥɶɧɚɹ ɩɟɪɟɝɪɭɡɨɱɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ 
 
ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɡɚɳɢɬɵ ɱɟɪɟɡ ɨɬɤɥɸɱɚɸɳɢɣ ɨɪɝɚɧ ɞɟɣɫɬɜɭɟɬ ɧɚ 
ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 
ɍɫɬɚɜɤɚ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɨɬɤɥɸɱɚɸɳɟɝɨ ɨɪɝɚɧɚ ɩɪɢɧɢɦɚɟɬɫɹ 
ɦɢɧɢɦɚɥɶɧɨɣ ɢ ɪɚɜɧɨɣ 0,01 ɫ. 
4) Ɉɪɝɚɧ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ. 
ɍɫɬɚɜɤɚ ɨɪɝɚɧɚ ɨɬɫɟɱɤɢ: 
 ܫଵʝʡʠ = ଵ,ଶ∙ூʜʝʛ଴,ଽ଼ = ͳ,ʹʹͶܫʜʝʛ.                                                                      (5.33) 
 
Ɍɨɤɨɜɚɹ ɨɬɫɟɱɤɚ ɜɵɩɨɥɧɟɧɚ ɫ ɩɭɫɤɨɦ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɧɚɩɪɹɠɟɧɢɸ. 
ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɢɧɹɬɨ ɪɚɜɧɵɦ: 
 ܷʠʟ = ଴,଺଼∙௎ʜʝʛ௄ʑ∙௡ʡ = ଴,଺଼∙ଵଷ଼଴଴ଵ,଴ଷ∙ଵଷ଼ = ͸͸,Ͳʹ ȼ.                                                      (5.34) 
 
Ɉɬɫɟɱɤɚ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8,5 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɛɥɨɱɧɵɯ 
ɜɵɤɥɸɱɚɬɟɥɟɣ 220 ɤȼ, ɜɵɤɥɸɱɚɬɟɥɟɣ 6 ɤȼ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 ɫ ɧɚ 
ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 
 
5.10 Ⱦɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ 
 
Ɂɚɳɢɬɚ ɜɵɩɨɥɧɹɟɬɫɹ ɧɚ ɨɫɧɨɜɟ ɞɢɫɬɚɧɰɢɨɧɧɵɯ ɨɪɝɚɧɨɜ ɢ ɩɨɞɤɥɸɱɚɟɬɫɹ ɤ 
ɢɡɦɟɪɢɬɟɥɶɧɵɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦ ɬɨɤɚ ɜ ɧɟɣɬɪɚɥɢ ɝɟɧɟɪɚɬɨɪɚ ɢ 



















ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɞɚɟɬɫɹ ɜ ɜɢɞɟ ɤɪɭɝɚ, ɪɚɫɩɨɥɨɠɟɧɧɨɝɨ ɜ I ɢ 
II ɤɜɚɞɪɚɧɬɟ ɫɨ ɫɦɟɳɟɧɢɟɦ ɜ III ɢ IV ɤɜɚɞɪɚɧɬ ɤɨɦɩɥɟɤɫɧɨɣ ɩɥɨɫɤɨɫɬɢ 
ɫɨɩɪɨɬɢɜɥɟɧɢɣ. 
1) ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɟɪɜɨɣ ɫɬɭɩɟɧɢ ɜɵɛɢɪɚɟɬɫɹ ɩɨ 
ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɞɟɣɫɬɜɢɹ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ ɧɟ ɛɨɥɟɟ 1 ɫ. ɍɤɚɡɚɧɧɚɹ 
ɜɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ ɭɫɥɨɜɢɸ ɫɨɝɥɚɫɨɜɚɧɢɹ ɫ ɩɟɪɜɵɦɢ ɫɬɭɩɟɧɹɦɢ 
ɡɚɳɢɬ ɥɢɧɢɣ, ɨɬɯɨɞɹɳɢɯ ɨɬ ɲɢɧ Ƚɗɋ. ܼܫ, ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɧɚɩɪɹɠɟɧɢɸ 220ɤȼ, ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬɨ: 
Ⱥ) ɩɨ ɫɨɝɥɚɫɨɜɚɧɢɸ ɫ ɩɟɪɜɨɣ ɫɬɭɩɟɧɶɸ ɡɚɳɢɬ ȼɅ: 
 ܼଵ ൑ Ͳ,ͺܼʡ + ଴,଼ʙʡ ∙ ܼଵʚ′ = Ͳ,ͺ ∙ ʹͺ,͸ + ଴,ସ଼ ∙ ͶͲ,Ͳ = ͵Ͳ,ͺͺ Ɉɦ,                    (5.35) 
 
ɝɞɟ ܭʡ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ, ɱɬɨ ɥɢɧɢɢ ɩɚɪɚɥɥɟɥɶɧɵ; ܼʡ – ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɚɫɮɨɪɦɚɬɨɪɚ, ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɧɚɩɪɹɠɟɧɢɸ ɫɬɨɪɨɧɵ 220 ɤȼ; 
 ܼʡ = ଴,ଵଵ∙ଶସଶଶଶହ ଶ = ʹͺ,͸ʝˏ.  
 
ȼ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ: 
 ܼଵˑ.ˈ. ൑ Ͳ,ͺ ∙ Ͳ,ͳͳ + ଴,ସ଼ ∙ Ͳ,Ͳͷ͹ = Ͳ,ͳ.                                                        (5.36) 
 ܼଵ ɜ ɩɟɪɜɢɱɧɵɯ Ɉɦɚɯ ɫɨɫɬɚɜɢɬ: 
 ܼଵ = ܼଵˑ.ˈ. ∙ ܼ˄ = Ͳ,ͳ ∙ ͳ,ͺͶ = Ͳ,ͳͺͶ ʝˏ,                                                   (5.37) 
 
ɝɞɟ ܼ˄ = ௎మ˄ௌʒ = ଵଷ,଼మଵ଴ଷ,ହ = ͳ,ͺͶ. 
 
ɍɫɬɚɜɤɚ ɧɚ ɪɟɥɟ ɪɚɜɧɚ: 
 ܼଵʠ.ʖ. = ܼଵ ∙ ௡ʡ௡ʜ = Ͳ,ͳͺͶ ∙ లబబబఱభయ,ఴబ,భ = ͳ,͸ Ɉɦ.                                                    (5.38) 
 
ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ܼଵ = ͳ,͸ Ɉɦ. 
2) Ɏɭɧɤɰɢɹ ∆ܼ ɨɬɥɢɱɚɟɬ ɩɨɜɪɟɠɞɟɧɢɟ ɨɬ ɤɚɱɚɧɢɣ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ ɩɨ 
ɫɤɨɪɨɫɬɢ ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ ɢɡɦɟɧɟɧɢɹ ɩɨɥɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ. 
ɉɪɢɧɢɦɚɟɦ, ɢɫɯɨɞɹ ɢɡ ɪɚɫɫɱɢɬɚɧɧɵɯ ɞɚɧɧɵɯ ɭɫɬɚɜɤɭ 30 Ɉɦ/ɫɟɤ. 
3) ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ 
ɨɬɫɬɪɨɣɤɢ ɨɬ ɪɟɠɢɦɚ ɧɚɝɪɭɡɤɢ ɢ ɪɟɠɢɦɚ ɮɨɪɫɢɪɨɜɤɢ ɜɨɡɛɭɠɞɟɧɢɹ.  




ܼʜʏʒʟ = ௎ʜʝʛ√ଷ∙ூʜʏʒʟ = ଵଷ଼଴଴√ଷ∙ସଷଷ଴,ଵଷ = ͳ,ͺͶ Ɉɦ,                                                    (5.39) 
 
ɝɞɟ ܫʜʏʒʟ − ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɫɬɚɬɨɪɚ, Ⱥ. 
 Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɧɚɝɪɭɡɤɢ ɜ ɪɟɠɢɦɟ ɮɨɪɫɢɪɨɜɤɢ 
ɜɨɡɛɭɠɞɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ ɜɵɩɨɥɧɹɟɬɫɹ ɪɚɫɱɟɬ ɬɨɤɚ ɫɬɚɬɨɪɚ ɩɪɢ ɞɜɨɣɧɨɦ ɬɨɤɚ 
ɜɨɡɛɭɠɞɟɧɢɹ ɢ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɡɚɠɢɦɚɯ ɫɬɚɬɨɪɚ Ͳ,ͻͷܷʜ (ɛɟɡ ɭɱɟɬɚ ɧɚɫɵɳɟɧɢɹ): 
  ˗ܫ = మ∙಺ʑ.ʜʝʛ಺ʑ.ʤʤ −଴,ଽହ௑೏ = మ∙భయబబలభవ,బఱ−଴.ଽହ଴,଼ଽ = ͵,͸ͷ,                                                          (5.40) 
  
ɝɞɟ ܫʑ.ʤʤ − ɬɨɤ ɪɨɬɨɪɚ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ, Ⱥ; ܺௗ − ɫɢɧɯɪɨɧɧɨɟ ɢɧɞɭɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ ɩɨ ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ. ȼɫɥɟɞɫɬɜɢɟ ɧɚɫɵɳɟɧɢɹ ɩɪɢɧɢɦɚɟɦ ˗ܫ =2,5Iɧɨɦ.                                                                                                                    
ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɜ ɷɬɨɦ ɪɟɠɢɦɟ: 
  ܼʜʏʒʟ.˗ = ଴,ଽହ∙௎ʜூ˗ = ଴,ଽହ∙ଵଶ,ହ = Ͳ,͵ͺ ɨ.ɟ.                                                          (5.41) 
 ܿ݋ݏ𝜑ː˃ˆ˓. ˗ = ௖௢௦𝜑ʜ଴,ଽହ∙ூ˗ = ଴,଼଴଴,ଽହ∙ଶ,ହ = Ͳ,͵Ͷ.                                                     (5.42) 
 
ɍɝɨɥ ɧɚɝɪɭɡɤɢ ɜ ɪɟɠɢɦɟ ɮɨɪɫɢɪɨɜɤɢ 𝜑ː˃ˆ˓. ˗ ≈ ͹Ͳ. 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬɨ: 
 ܼʠ.ʖூூ = ௓ʜʏʒʟ.˗ʙʜ = ଴,ଷ଼ଵ,଴ହ = Ͳ,͵͸ ɨ.ɟ.                                                                (5.43) 
 ܼʠ.ʖூூ = ܼʠ.ʖூூˑ.ˈ. ∙ ܼ˄ = Ͳ,͵͸ ∙ ଵଷ,଼మଶଶ଴ = Ͳ,͵ͳ Ɉɦ.                                          (5.44) 
 
Ɂɧɚɱɟɧɢɟ ɭɫɬɚɜɤɢ ɧɚ ɪɟɥɟ: 
 ܼʠʟ ூூ = ௓ʠ.ʖ಺಺∙௡ʡ௡ʜ = ଴,଺ଶଷ∙଺଴଴଴/ହଵଷ଼଴଴/ଵ଴଴ = ͷ,Ͷʹ Ɉɦ.                                                  (5.45) 
 





 Ɋɢɫɭɧɨɤ 5.4 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ 
 
ȼɟɥɢɱɢɧɚ ɫɦɟɳɟɧɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɨ ɨɫɢ ɦɚɤɫɢɦɚɥɶɧɨɣ 
ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɫɨɫɬɚɜɥɹɟɬ 12%. ɍɫɬɚɜɤɢ ɩɨ ɫɨɩɪɨɬɢɜɥɟɧɢɸ ɫɦɟɳɟɧɢɹ: ܼʠʛଵ = Ͳ,ͳͻ Ɉɦ, ܼʠʛூூ = Ͳ,͸͸ Ɉɦ. ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɞɨɥɠɧɚ ɛɵɬɶ ɨɬɫɬɪɨɟɧɚ ɨɬ ɧɚɢɛɨɥɶɲɟɣ 
ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɪɟɡɟɪɜɧɵɯ ɡɚɳɢɬ ɥɢɧɢɣ. 
ɉɟɪɜɚɹ ɫɬɭɩɟɧɶ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ 
ɛɥɨɱɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 220 ɤȼ, ɜɵɤɥɸɱɚɬɟɥɟɣ 6 ɤȼ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 
1 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ ɢ ɨɫɬɚɧɨɜ ɬɭɪɛɢɧɵ 
ɫɨ ɫɛɪɨɫɨɦ ȺɊɁ.  
ȼɬɨɪɚɹ ɫɬɭɩɟɧɶ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8,5 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ 
ɛɥɨɱɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 220 ɤȼ, ɜɵɤɥɸɱɚɬɟɥɟɣ 6 ɤȼ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 
9,0 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 
 
5.11 Ɂɚɳɢɬɚ ɪɨɬɨɪɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ 
 
Ɂɚɳɢɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɧɟɞɨɩɭɫɬɢɦɵɯ ɩɟɪɟɝɪɭɡɨɤ ɨɛɦɨɬɨɤ 
ɪɨɬɨɪɚ. Ɂɚɳɢɬɚ ɜɵɩɨɥɧɟɧɚ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ. Ɂɚɳɢɬɚ 
ɫɨɞɟɪɠɢɬ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɨɪɝɚɧɵ: 
1) ɋɢɝɧɚɥɶɧɵɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ 
ɞɟɣɫɬɜɭɸɳɢɣ ɜ ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɭɸ ɫɢɝɧɚɥɢɡɚɰɢɸ. 
ɍɫɬɚɜɤɚ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ: 
 ܫʟ.ʠʗʒʜ. = ʙʜ∙ூʜʝʛ.ʟ.ʙʑ = ଵ,଴ହ∙ூʜʝʛ.ʟ.଴,ଽ଼ = ͳ,Ͳ͹ܫʜʝʛ.ʟ.  (5.46) 
 
2) ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ 




ɍɫɬɚɜɤɚ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ: 
 ܫʟ.ʞʢʠʙ. = ଵ,ଵ∙ூʜʝʛ.ʟ.଴,ଽ଼ = ͳ,ͳʹܫʜʝʛ.ʟ.  (5.47) 
 
3) ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ 
ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ, ɡɚɞɚɧɧɨɣ ɜ ɬɚɛɥɢɱɧɨɣ ɮɨɪɦɟ (ɬɚɛɥɢɰɚ 5.3), ɢ ɞɟɣɫɬɜɭɸɳɢɣ 
ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ. ɉɟɪɟɝɪɭɡɨɱɧɚɹ 
ɫɩɨɫɨɛɧɨɫɬɶ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.4. 
 




1,1 1,15 1,2 1,25 1,3 1,4 1,5 2,0 
Ⱦɥɢɬɟɥɶɧɨɫɬɶ 
ɩɟɪɟɝɪɭɡɤɢ, ɫ 250 210 150 120 90 72 60 20 
 
 Ɋɢɫɭɧɨɤ 5.4 – ɉɟɪɟɝɪɭɡɨɱɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 
 
4) Ɉɪɝɚɧ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ. 
ɍɫɬɚɜɤɚ ɨɪɝɚɧɚ ɨɬɫɟɱɤɢ: 
 ܫʟ.ʝʡʠ. = ଶ,ଵହ∙ூʜʝʛ.ʟ.଴,ଽ଼ = ʹ,ͳͻܫʜʝʛ.ʟ.                                                                  (5.48) 
 
Ɋɚɫɱɟɬ ɭɫɬɚɜɨɤ ɜɵɩɨɥɧɟɧ ɛɟɡ ɭɱɟɬɚ ɤɨɷɮɮɢɰɢɟɧɬɚ ɜɵɩɪɹɦɥɟɧɢɹ, ɪɚɜɧɨɝɨ ʙ˔˘ = Ͳ,ͺͳ͸ (ɩɨ ɩɟɪɟɦɟɧɧɨɦɭ ɬɨɤɭ). ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ ɩɪɢɧɢɦɚɟɬɫɹ 3,0 ɫ. Ɂɚɳɢɬɚ ɞɟɣɫɬɜɭɟɬ 
ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 





















6 Ʉɨɦɩɨɧɨɜɤɚ ɢ ɫɨɨɪɭɠɟɧɢɹ ɝɢɞɪɨɭɡɥɚ 
 
6.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɤɥɚɫɫɚ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ 
 
Ⱦɥɹ ɧɚɱɚɥɚ ɪɚɫɱёɬɨɜ ɬɪɟɛɭɟɬɫɹ ɨɩɪɟɞɟɥɢɬɶ ɤɥɚɫɫ ɛɭɞɭɳɟɝɨ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ. ɋɨɝɥɚɫɧɨ ɋɇɢɉ «ɉɥɨɬɢɧɵ ɛɟɬɨɧɧɵɟ ɢ 
ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ» ɧɚɡɧɚɱɚɟɦ ɤɥɚɫɫ ɫɨɨɪɭɠɟɧɢɹ I ɩɨ ɨɛɴёɦɭ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. 
Ʉɨɷɮɮɢɰɢɟɧɬ ɧɚɞёɠɧɨɫɬɢ ɞɥɹ ɫɨɨɪɭɠɟɧɢɣ I ɤɥɚɫɫɚ:  
 ߛ௡ = ͳ,ʹͷ.   
 
6.1.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ ɢ ɝɪɟɛɧɹ ɛɵɤɚ 
 
Ⱦɥɹ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ ɫ ɜɟɪɬɢɤɚɥɶɧɨɣ ɧɚɩɨɪɧɨɣ ɝɪɚɧɶɸ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ 
ɧɚɯɨɞɹɬ ɩɨ ɮɨɪɦɭɥɟ: ∇ʒʐʞ = ∇ʜʞʢ + ℎ௦ ,  (6.1) 
 
ɝɞɟ hୱ– ɩɪɟɜɵɲɟɧɢɟ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɭɪɨɜɧɟɦ ɜ ɜɟɪɯɧɟɦ ɛɶɟɮɟ: 
 hୱ = h௥௨௡ଵ% + ∆hୱe୲ + a,    (6.2) 
 
ɝɞɟ ܽ- ɜɟɥɢɱɢɧɚ ɡɚɩɚɫɚ, ɞɥɹ I ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ ɩɪɢɦɟɦ – 0,5 ɦ; ℎ௥௨௡ଵ% − ɜɵɫɨɬɚ ɧɚɤɚɬɚ ɜɨɥɧ ɪɚɫɱɟɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 1% ɧɚ ɨɬɤɨɫ 
ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ; ∆ℎ௦௘௧ – ɜɵɫɨɬɚ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ. 
ȼɵɫɨɬɭ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ ɪɚɫɫɱɢɬɵɜɚɟɦ ɩɨ ɮɨɪɦɭɥɟ: 
 ∆ℎ௦௘௧ = ݇௪ ∙ ௏ೢమ∙௅௚∙ௗ ∙ cos ߙ = ʹ,ʹ ∙ ͳͲ−଺ ∙ ଶସమ∙ଶଵ଴଴ଽ,଼ଵ∙ଶଶ,ହ ∙ ͳ = Ͳ,ͲͲͻ ˏ,         (6.3) 
 
ɝɞɟ ݇௪  ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ ɋɇɢɉ, ݇௪ = ʹ,ʹ ∙ ͳͲ−଺;  ௪ܸ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ, 24 ɦ/ɫ; 
 L
 
 ɞɥɢɧɚ ɪɚɡɝɨɧɚ ɜɨɥɧɵ, 2100 ɦ; 
 α  ɭɝɨɥ ɦɟɠɞɭ ɩɪɨɞɨɥɶɧɨɣ ɨɫɶɸ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɧɚɩɪɚɜɥɟɧɢɟɦ ɜɟɬɪɚ 
(ɩɪɢɧɢɦɚɸ  = 0); ݀ ɭɫɥɨɜɧɚɹ ɪɚɫɱɟɬɧɚɹ ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ. 
 ݀ = ∇ʜʞʢ−∇ˇː˃ଶ = ଵ଼ସ−ଵଷଽଶ = ʹʹ,ͷ ˏ.    (6.4) 
 




௚∙௅௏ೢమ = ଽ,଼ଵ∙ଶଵ଴଴ଶଵమ = Ͷ͸,͹ͳ,  (6.5) 
 ௚∙௧௏ೢ = ଽ,଼ଵ∙ଶଵ଺଴଴ଶଵ = ͳͲͲͻͲ,  (6.6) 
 
ɝɞɟ t – ɩɟɪɢɨɞ ɪɚɡɜɢɬɢɹ ɜɨɥɧ ɧɚ ɜɨɞɨɯɪɚɧɢɥɢɳɟ, ɩɪɢɧɢɦɚɟɬɫɹ t = 6ɱ = 21600ɫ; 
L – ɞɥɢɧɵ ɪɚɡɝɨɧɚ ɜɨɥɧɵ, L =2100 ɦ; ௪ܸ – ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ, ʹͳ ɦ/ɫ. 













Tg , ɫɜɟɞёɧɧɵɟ ɜ ɬɚɛɥɢɰɭ 6.1 
 






 ݃ ∙ ܮ௪ܸଶ  ݃ ∙ ݐ௪ܸ  ݃ ∙ ܶ௪ܸ  ݃ ∙ ℎ̅௪ܸଶ  ݃ ∙ ܶ௪ܸ  ݃ ∙ ℎ̅௪ܸଶ  
1,3 0,013 4 0,08 
 
Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɩɟɪɢɨɞɚ ɜɨɥɧɵ T ɢ ɫɪɟɞɧɟɣ ɜɵɫɨɬɵ ɜɨɥɧɵ ℎ̅ ɢɫɩɨɥɶɡɭɟɦ 
ɧɚɢɦɟɧɶɲɢɟ ɡɧɚɱɟɧɢɹ ɢɡ ɬɚɛɥɢɰɵ 6.1. 
 ௚∙்௏ೢ = ͳ,͵ => ܶ = ଵ,ଷ∙௏ೢ௚ = ଵ,ଷ∙ଶଵଽ,଼ଵ = ʹ,͹ͺ ˔ , (6.7) 
 ௚∙ℎ̅௏ೢమ = Ͳ,Ͳͳ͵ => ℎ̅ = ଴,଴ଵଷ∙௏ೢమ௚ = ଴,଴ଵଷ∙ଶଵమଽ,଼ଵ = Ͳ,ͷͺ ˏ .   (6.8) 
 
ɋɪɟɞɧɹɹ ɞɥɢɧɚ ɜɨɥɧɵ: 
 ƛௗ̅̅ ̅ = ௚∙்మଶ∙గ = ଽ,଼ଵ∙ଶ,଻଼మଶ∙ଷ,ଵସ = ͳʹ,ͳ ˏ.  (6.9) 
 
ɇɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɩɪɨɜɟɪɤɭ ɝɥɭɛɨɤɨɜɨɞɧɨɫɬɢ, ɭɞɨɜɥɟɬɜɨɪɹɸɳɭɸ 
ɫɥɟɞɭɸɳɟɦɭ ɭɫɥɨɜɢɸ: 
 ݀ > Ͳ,ͷƛௗ ,  (6.10) 
 




ʹʹ,ͷ ˏ > Ͳ,ͷ ∙ ͳʹ,ͳ ˏ ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɟɧɨ, ɪɚɫɱёɬɵ ɩɨɞɬɜɟɪɠɞɟɧɵ. 
Ɉɩɪɟɞɟɥɹɸɬ ɜɵɫɨɬɭ ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ: 
 ℎଵ% = ℎ ∙ ܭ𝑖 = Ͳ,ͷͺ ∙ ʹ,Ͷ = ͳ,ͶͲ͵ ˏ,  (6.11) 
 




, ܭ𝑖 = ʹ,Ͷ. 
ɇɚɣɞёɦ ℎ௥௨௡ଵ%: 
 ℎ௥௨௡ଵ% = ݇௥ ∙ ݇௣ ∙ ݇௦௣ ∙ ݇௥௨௡ ∙ ℎଵ% = ͳ ∙ Ͳ,ͻ ∙ ͳ,Ͷ ∙ Ͳ,ͻ ∙ ͳ,ͶͲ͵ =              (6.12) = ͳ,͹ͲͶ ˏ,  
 
ɝɞɟ ݇௥  ˋ ݇௣- ɤɨɷɮɮɢɰɢɟɧɬɵ ɲɟɪɨɯɨɜɚɬɨɫɬɢ ɢ ɩɪɨɧɢɰɚɟɦɨɫɬɢ ɨɬɤɨɫɚ, 
ɩɪɢɧɢɦɚɟɦɵɟ ɩɨ ɋɇɢɉ, ɫ ɭɱёɬɨɦ ɬɨɝɨ, ɱɬɨ ɤɨɧɫɬɪɭɤɰɢɹ ɤɪɟɩɥɟɧɢɹ ɨɬɤɨɫɚ: 
ɛɟɬɨɧɧɵɟ ɩɥɢɬɵ; ݇௦௣ – ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ ɋɇɢɉ, ɫ ɭɱёɬɨɦ ɬɨɝɨ, ɱɬɨ ɡɚɥɨɠɟɧɢɟ 
ɨɬɤɨɫɚ m=1,1, ɬ.ɤ. ɩɥɨɬɢɧɚ ɡɟɦɥɹɧɚɹ ɧɚɫɵɩɧɚɹ; ݇௥௨௡ – ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ ɝɪɚɮɢɤɚɦ. Ɉɩɪɟɞɟɥɢɦ ɜɵɫɨɬɭ ɧɚɤɚɬɚ ɜɨɥɧ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɩɨ ɮɨɪɦɭɥɟ (6.2): 
 hୱ = h୰୳୬ଵ% + ∆hୱe୲ + a = ͳ,͹ͲͶ + Ͳ,ͲͲͻ + Ͳ,ͷ = ʹ,ʹ ˏ. 
 
Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɩɨ ɮɨɪɦɭɥɟ (6.1): 
 ∇ʒʐʞ = ∇ʜʞʢ + ℎ௦ =  ͳͺͶ + ʹ,ʹ = ͳͺ͸,ʹ ˏ.   
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɡɚ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ ɩɪɢɧɢɦɚɟɦ ∇ʒʞ = ͳͺ͸,ʹ ˏ. 
 
6.2 Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱёɬ ɛɟɬɨɧɧɨɣ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ 
 
6.2.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ 
 
Ɋɚɫɱёɬɧɵɣ ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɞɥɹ ɩɟɪɜɨɝɨ ɤɥɚɫɫɚ ɤɚɩɢɬɚɥɶɧɨɫɬɢ 
ɹɜɥɹɟɬɫɹ ɪɚɫɯɨɞ 0,1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ, ɞɥɹ ɩɨɜɟɪɨɱɧɨɝɨ – 0,01% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ. 
Ɋɚɫɱёɬɧɵɣ ɪɚɫɯɨɞ, ɫɛɪɚɫɵɜɚɟɦɵɣ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ ɩɪɢ ɇɉɍ: 
 ܳɪ = ܳ௠௔௫ − ሺ݊ − ͳሻ ∙ ܳȽȺ = ͸ͳͻͶ − ሺ͸ − ͳሻ ∙ ʹͷʹ = ͳͻ͵ʹ  ˏଷ ˔⁄ ,        (6.13) 
 
ɝɞɟ ܳ௠௔௫ − ɦɚɤɫɢɦɚɥɶɧɵɣ ɨɫɧɨɜɧɨɣ ɪɚɫɯɨɞ, ɫ ɭɱёɬɨɦ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɩɚɜɨɞɤɚ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɪɢ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 0,1% ɞɥɹ I ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɣ; ܳʒʏ −ɪɚɫɱёɬɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɝɢɞɪɨɚɝɪɟɝɚɬ Ƚɗɋ; ݊ −ɤɨɥ-ɜɨ ɚɝɪɟɝɚɬɨɜ. 
82 
 
ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ: 
 ܤ = ொɪ௤ɜ = ସଽଷଶ଺ହ = ͹ͷ,ͺͺ ɦ.                                                                                (6.14) 
 
ɝɞɟ ݍ˅- ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɜɨɞɨɫɥɢɜɟ: 
 ݍ˅ = ͳ,ʹͷ ∙ ݍ˓ = ͳ,ʹͷ ∙ ͷʹ = ͸ͷ ˏଶ/˔.                                                       (6.15) 
 
ɝɞɟ q˓ – ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɪɢɫɛɟɪɦɟ: 
 ݍ˓ = [𝜗ℎ] ∙ ℎː˄ = Ͷ ∙ ͳ͵ = ͷʹ ˏଶ/˔,  (6.16) 
 
ɝɞɟ hɧɛ=∇ɇȻ-∇ɞɧɚ=152-139=13-ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 
ɤɪɢɜɨɣ Q=f(H) ɩɪɢ Qɨɫɧ. max; [𝜗ℎ] = Ͷ ˏ/˔ – ɧɟ ɪɚɡɦɵɜɚɸɳɚɹ ɫɤɨɪɨɫɬɶ ɞɥɹ ɫɤɚɥɵ. ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ܤ ɞɨɥɠɧɚ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɫɬɚɧɞɚɪɬɧɨɦɭ 
ɪɹɞɭ, ɩɨɷɬɨɦɭ ɩɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɨɤɪɭɝɥɹɟɬɫɹ ɜ ɛɨɥɶɲɭɸ ɫɬɨɪɨɧɭ. ɉɪɢɧɢɦɚɟɦ 
5 ɩɪɨɥɟɬɨɜ ɩɨ 16 ɦɟɬɪɨɜ. ɍɫɥɚɜɥɢɜɚɟɦɫɹ ɱɬɨ ɤɚɠɞɵɣ ɛɵɤ ɹɜɥɹɟɬɫɹ ɪɚɡɪɟɡɧɵɦ ɫ 
ɲɢɪɢɧɨɣ 3 ɦɟɬɪɚ.  




6.2.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ 
 
ɂɫɩɨɥɶɡɭɹ ɮɨɪɦɭɥɭ ɪɚɫɯɨɞɚ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜ, ɨɩɪɟɞɟɥɢɦ ɩɨɥɧɵɣ ɧɚɩɨɪ ɧɚ 
ɜɨɞɨɫɥɢɜɟ ɜ ɩɟɪɜɨɦ ɩɪɢɛɥɢɠɟɧɢɢ, ɬ.ɟ. ɛɟɡ ɭɱёɬɚ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ 
ɜɨɞɨɫɥɢɜɚ: 
 ܪ଴ଵ = ሺ ொ˓௠∙஻∙√ଶ∙௚ሻమయ = ሺ ସଽଷଶ଴,ସଽ∙଼଴∙√ଶ∙ଽ,଼ଵሻమయ = ͻ ˏ,                                               (6.17) 
 
ɝɞɟ ݉ – ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ ɜɨɞɨɫɥɢɜɚ ɛɟɡɜɚɤɭɭɦɧɨɝɨ ɩɪɨɮɢɥɹ, ɩɪɢɧɢɦɚɟɦ ɜ 
ɞɢɩɥɨɦɧɨɦ ɩɪɨɟɤɬɟ ɨɱɟɪɬɚɧɢɟ ɜɨɞɨɫɥɢɜɧɨɣ ɫɬɟɧɤɢ Ʉɪɢɝɟɪɚ- Ɉɮɢɰɟɪɨɜɚ ɬɢɩɚ Ⱥ, 
m = 0,49 (ɫɦ. ɪɢɫ 6.1.); ܤ – ɩɪɢɧɢɦɚɟɬɫɹ ɬɨɥɶɤɨ ɞɥɹ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ɛɟɡ ɛɵɤɨɜ. 
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 Ɋɢɫɭɧɨɤ 6.1 – Ɉɱɟɪɬɚɧɢɟ ɜɨɞɨɫɥɢɜɧɨɣ ɫɬɟɧɤɢ Ʉɪɢɝɟɪɚ-Ɉɮɢɰɟɪɨɜɚ ɬɢɩ Ⱥ 
 
ȼɨ ɜɬɨɪɨɦ ɩɪɢɛɥɢɠɟɧɢɢ, ɫ ɭɱёɬɨɦ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ, 
ɩɨɥɧɵɣ ɧɚɩɨɪ ɧɚ ɜɨɞɨɫɥɢɜɟ: 
 ܪ଴ଶ = ሺ ொ˓˃˔˚௠∙𝜎˔ˉ∙𝜎೙∙஻∙√ଶ∙௚ሻమయ  = ቀ ସଽଷଶ଴,ସଽ∙଴,ଽଶ∙଼଴∙√ଶ∙ଽ,଼ଵቁమయ = ͻ,ͺͷ ɦ,                         (6.18) 
 
ɝɞɟ 𝜎ɫɠ −ɤɨɷɮɮɢɰɢɟɧɬ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ;  𝜎௡ −ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɞɬɨɩɥɟɧɢɹ.  Ʉɨɷɮɮɢɰɢɟɧɬ ɫɠɚɬɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 𝜎˔ˉ = ͳ − Ͳ,ʹ ∙ ߝ ∙ ுబభ௕  = ͳ − Ͳ,ʹ ∙ Ͳ,͹ ∙ ଽଵ଺ = Ͳ,ͻʹ,                                       (6.19) 
 
ɝɞɟ ߝ – ɤɨɷɮɮɢɰɢɟɧɬ ɮɨɪɦɵ ɛɟɪɟɝɨɜɵɯ ɭɫɬɨɟɜ ɢɥɢ ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɛɵɤɨɜ 
ɜɨɞɨɫɥɢɜɚ (ɫɦ. ɪɢɫ. 6.2). 
 
 Ɋɢɫɭɧɨɤ 6.2 – Ɏɨɪɦɚ ɛɨɤɨɜɵɯ ɭɫɬɨɟɜ 
 
Ƚɟɨɦɟɬɪɢɱɟɫɤɢɣ ɧɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɛɟɡ ɭɱɟɬɚ ɫɤɨɪɨɫɬɢ ɩɨɞɯɨɞɚ 
ɩɨɬɨɤɚ ɤ ɜɨɞɨɫɥɢɜɭ V0: 
 ܪ = ܪ଴ଶ − ఈ∙ బమଶ௚ = ͻ,ͺͷ − ଵ,ଵ∙ଵ,ଵଽమଶ∙ଽ,଼ଵ = ͻ,͹͹ ˏ,                                              (6.20) 
 
ɝɞɟ  ଴ −ɫɤɨɪɨɫɬɶ ɩɨɬɨɤɚ ɧɚ ɩɨɞɯɨɞɟ ɤ ɩɥɨɬɢɧɟ, ɨɩɪɟɞɟɥɹɟɦɚɹ ɩɨ ɮɨɪɦɭɥɟ (6.21):  
 
Ɛ = Ͳ,͹ 
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 ଴ = ொ˓ሺ∇ʜʞʢ−∇ˇː˃ሻሺ஻+ሺ௡−ଵሻఋʐሻ = ସଽଷଶሺଵ଼ସ−ଵଷଽሻ∙ሺ଼଴+ሺହ−ଵሻ∙ଷሻ = ͳ,ͳͻ ɦ/ɫ,                 (6.21) 
 
ɝɞɟ ߜʐ −ɬɨɥɳɢɧɚ ɛɵɤɚ, ɤɨɬɨɪɚɹ ɛɵɥɚ ɩɪɢɧɹɬɚ ɪɚɧɟɟ; Ƚ − ɤɨɷɮɮɢɰɢɟɧɬ Ʉɨɪɢɨɥɢɫɚ, ɜ ɪɚɫɱɟɬɚɯ ɩɪɢɧɢɦɚɟɦ  Ƚ = ͳ,ͳ. 
Ɉɩɪɟɞɟɥɢɦ ɛɥɢɠɚɣɲɟɟ ɫɬɚɧɞɚɪɬɧɨɟ ɡɧɚɱɟɧɢɟ ɧɚɩɨɪɚ: 
 ܪ˔˕ = ͳͲ ˏ. 
 
Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ: 
 ∇ʒʑ = ∇ʜʞʢ − ܪ˔˕ = ͳͺͶ − ͳͲ = ͳ͹Ͷ ˏ.                                                   (6.22) 
 
Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɛɵɤɚ ɛɟɬɨɧɧɨɣ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɩɨ ɮɨɪɦɭɥɟ: 
 ߘʒʐ = ߘʒʑ + ͳ,͸ ∙ ܪ˔˕ = ͳ͹Ͷ + ͳ,͸ ∙ ͳͲ = ͳͻͲˏ.                                        (6.23) 
 
ɋɪɚɜɧɢɜɚɹ ɫ ɨɬɦɟɬɤɨɣ 186,2 ɩɨɥɭɱɟɧɧɨɣ ɜ ɩɭɧɤɬɟ 6.2 ɩɪɢɦɢɧɚɟɦ ɢɬɨɝɨɜɭɸ 
ɨɬɦɟɬɤɭ 190 ɦɟɬɪɨɜ, ɬɚɤ ɤɚɤ ɨɧɚ ɛɨɥɶɲɟ. 
ȼ ɢɬɨɝɟ ɩɪɢɧɢɦɚɟɦ ɜɵɫɨɬɭ ɜɫɟɝɨ ɧɚɩɨɪɧɨɝɨ ɮɪɨɧɬɚ ɪɚɜɧɨɣ:   
 
 H˒ˎ = ∇ʒʞ − ∇˒ˑˇˑ˛˅˞ = ͳͻͲ − ͳ͵͸ = ͷͶ ˏ.                                         (6.24) 
 
6.2.3 ɉɪɨɜɟɪɤɚ ɧɚ ɩɪɨɩɭɫɤ ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɯɨɞɚ 
 
ɉɪɨɜɟɪɢɦ ɞɨɫɬɚɬɨɱɧɨɫɬɶ ɜɨɞɨɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɜɨɞɨɫɥɢɜɧɨɣ 
ɩɥɨɬɢɧɵ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɪɚɫɯɨɞ ɩɨɜɟɪɨɱɧɨɝɨ ɫɥɭɱɚɹ, ɫɛɪɚɫɵɜɚɟɦɵɣ ɱɟɪɟɡ 
ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ ɩɪɢ Ɏɉɍ: 
 
 ܳ˓.˒ˑ˅ = ܳ୫a୶ ˒ˑ˅ˈ˓ − ܳʒЭʠ ,                                               (6.25) 
 
ɝɞɟ ܳ୫a୶ ˒ˑ˅ˈ˓ – ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɱёɬɧɵɣ ɪɚɫɯɨɞ ɩɪɢ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 0,01%. 
 ܳ˓.˒ˑ˅ = ͹ʹͶʹ − ͳͷͳͶ = ͷ͹ʹͺ ˏଷ/˔. 
 
Ɉɩɪɟɞɟɥɹɟɦ ɧɚɩɨɪ ɧɚɞ ɝɪɟɛɧɟɦ ɜɨɞɨɫɥɢɜɚ ɩɪɢ ɩɪɨɩɭɫɤɟ ɩɨɜɟɪɨɱɧɨɝɨ 
ɪɚɫɯɨɞɚ: 
 ܪ଴ଵɩɨɜ = ( ொ˓.˒ˑ˅௠஻√ଶ௚)ଶ/ଷ = ቀ ହ଻ଶ଼଴,ସଽ∙଼଴∙√ଶ∙ଽ,଼ଵቁଶ/ଷ = ͳͲ,ʹͻ ˏ.                                 (6.26) 
 




ܪ଴ଶ˒ˑ˅ = ( ொ˓ ˒ˑ˅௠∙𝜎˔ˉ∙𝜎˒∙஻∙√ଶ∙௚)మయ = ቀ ହସଶ଼଴,ସଽ∙଴,ଽଵ∙ଵ∙଼଴∙√ଶ∙ଽ,଼ଵቁమయ = ͳͲ,ͻͷ ˏ,                   (6.27) 
 
ɝɞɟ ɤɨɷɮɮɢɰɢɟɧɬ ɫɠɚɬɢɹ: 
 𝜎˔ˉ = ͳ − Ͳ,ʹ ∙ ߝ ∙ ுబభ ˒ˑ˅௕ = ͳ − Ͳ,ʹ ∙ Ͳ,͹ ∙ ଵ଴,ଶ଼ଵ଺ = Ͳ,ͻͳ.  
 
ɇɚɣɞɟɦ ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ ɜɨɞɨɫɥɢɜɚ ɛɟɡ ɜɚɤɭɭɦɧɨɝɨ ɩɪɨɮɢɥɹ ɞɥɹ 
ɩɨɜɟɪɨɱɧɨɝɨ ɫɥɭɱɚɹ: 
ɋɤɨɪɨɫɬɶ ɩɨɞɯɨɞɚ ɩɨɬɨɤɚ ɤ ɩɥɨɬɢɧɟ: 
 ଴ܸ = ொ˓.˒ˑ˅ሺఇʣʞʢ−ఇʓʜʏሻ∙஻ = ହ଻ଶ଼ሺଵ଼ହ−ଵଷଽሻ∙ሺ଼଴+ሺହ−ଵሻ∙ଷሻ = ͳ,͵ͷ ˏ/˔ ,                             (6.28) 
 
ɝɞɟ ∇ʣʞʢ −ɨɬɦɟɬɤɚ ɮɨɪɫɢɪɨɜɚɧɧɨɝɨ ɩɨɞɩɨɪɧɨɝɨ ɭɪɨɜɧɹ.  
ɉɪɟɞɜɚɪɢɬɟɥɶɧɨ ɨɬɦɟɬɤɭ Ɏɉɍ ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɨɣ 185 ɦ, ɤɨɬɨɪɚɹ ɜ 
ɞɚɥɶɧɟɣɲɟɦ ɭɬɨɱɧɢɬɫɹ. 
ɇɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɛɟɡ ɭɱɟɬɚ ɫɤɨɪɨɫɬɢ ɩɨɞɯɨɞɚ ɩɪɢ ɩɪɨɩɭɫɤɟ 
ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɯɨɞɚ: 
 ܪ˒ˑ˅ = ܪ଴ଶ ˒ˑ˅ − ఈ∙ బ ˒ˑ˅మଶ௚ = ͳͲ,ͻͷ − ଵ,ଵ∙ଵ,ଷହమଶ∙ଽ,଼ଵ = ͳͲ,ͺͷ ˏ.                               (6.29) 
 
Ɉɩɪɟɞɟɥɹɟɦ ɪɚɫɱёɬɧɭɸ ɨɬɦɟɬɤɭ ɮɨɪɫɢɪɨɜɚɧɧɨɝɨ ɭɪɨɜɧɹ: 
   ∇Ɏɉɍɪ = ∇Ƚȼ + ܪɩɨɜ = ͳ͹Ͷ + ͳͲ,ͺͷ = ͳͺͶ,ͺͷ ɦ.                                   (6.30) 
 
Ɋɚɫɱёɬɧɚɹ ɨɬɦɟɬɤɚ ߘʣʞʢ ɨɤɚɡɚɥɚɫɶ ɦɟɧɶɲɟ ɡɚɞɚɧɧɨɣ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ 
ɨɬɦɟɬɤɢ ∇ʣʞʢ ɪɚɜɧɨɣ 185 ɦɟɬɪɚɦ, ɞɨɫɬɚɬɨɱɧɨ ɞɥɹ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ 
ɜɨɞɨɫɥɢɜɚ. 
ɉɪɢɧɢɦɚɟɦ ɩɪɨɮɢɥɶ ɨɝɨɥɨɜɤɚ ɛɟɡ ɜɚɤɭɭɦɧɨɝɨ ɜɨɞɨɫɥɢɜɚ ɫ ɨɝɨɥɨɜɤɨɦ ɬɢɩɚ 
Ⱥ ɩɨ ɞɚɧɧɵɦ Ʉɪɢɝɟɪɚ – Ɉɮɢɰɟɪɨɜɚ. 
Ʉɨɨɪɞɢɧɚɬɵ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɨɝɨɥɨɜɤɚ ɛɟɡɜɚɤɭɭɦɧɨɝɨ ɜɨɞɨɫɥɢɜɚ ɫ 
ɨɝɨɥɨɜɤɨɦ ɩɪɨɮɢɥɹ ɬɢɩɚ Ⱥ ɞɥɹ ɧɚɩɨɪɚ ܪ˔˕ = ͳͲˏ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 6.2. 
 
Ɍɚɛɥɢɰɚ 6.2 – Ʉɨɨɪɞɢɧɚɬɵ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɨɝɨɥɨɜɤɚ ɛɟɡɜɚɤɭɭɦɧɨɝɨ ɜɨɞɨɫɥɢɜɚ ɫ 
ɨɝɨɥɨɜɤɨɦ ɩɪɨɮɢɥɹ ɬɢɩɚ Ⱥ ɞɥɹ ɧɚɩɨɪɚ ܪ˔˕ = ͳͲ ˏ. 
x y x y x y x y 
0 1,26 10 2,56 20 12,35 30 28,24 
1 0,36 11 3,21 21 13,69 31 30,13 
2 0,07 12 3,94 22 15,08 32 32,07 
3 0 13 4,75 23 16,53 33 34,05 
4 0,06 14 5,64 24 18,94 34 36,09 
86 
 
Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 6.2 
x y x y x y x y 
5 0,27 15 6,61 25 19,6 35 38,18 
6 0,6 16 7,64 26 21,22 36 40,31 
7 1 17 8,73 27 22,89 37 42,49 
8 1,16 18 9,87 28 24,62 38 44,71 
9 1,98 19 11,08 29 26,1 39 46,98 
 
6.3 Ɋɚɫɱёɬ ɫɨɩɪɹɠɟɧɢɹ ɩɨɬɨɤɚ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ 
 
ɉɪɢ ɩɪɨɬɟɤɚɧɢɢ ɜɨɞɵ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜ ɜɫɥɟɞɫɬɜɢɟ ɩɚɞɟɧɢɹ ɫɬɪɭɢ ɫɤɨɪɨɫɬɶ 
ɩɨɬɨɤɚ ɜɨɡɪɚɫɬɚɟɬ ɢ ɞɨɫɬɢɝɚɟɬ ɧɚɢɛɨɥɶɲɟɝɨ ɡɧɚɱɟɧɢɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɡɚ 
ɜɨɞɨɫɥɢɜɨɦ ɜ ɬɚɤ ɧɚɡɵɜɚɟɦɨɦ ɫɠɚɬɨɦ ɫɟɱɟɧɢɢ C-C (ɪɢɫ. 6.3). Ƚɥɭɛɢɧɚ ɜ ɫɠɚɬɨɦ 
ɫɟɱɟɧɢɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜɥɢɹɟɬ ɧɚ ɭɫɬɚɧɨɜɥɟɧɢɟ ɮɨɪɦɵ ɫɨɩɪɹɠɟɧɢɹ ɛɶɟɮɨɜ ɢ 
ɩɨɷɬɨɦɭ ɢɦɟɟɬ ɜɚɠɧɨɟ ɡɧɚɱɟɧɢɟ ɞɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɪɚɫɱёɬɚ. 
Ɉɩɪɟɞɟɥɹɟɦ ɤɪɢɬɢɱɟɫɤɭɸ ɝɥɭɛɢɧɭ: 
 ℎˍ˓ = √ ఈ∙ொమ˓௚∙ሺ஻+∑ఋ˄ሻమయ = √ ଵ,ଵ∙ସଽଷଶమଽ,଼ଵ∙ሺ଼଴+ሺହ−ଵሻ∙ଷሻమయ = ͹,͵Ͷ ˏ.                                       (6.31) 
 
Ɉɩɪɟɞɟɥɹɟɦ ɩɨɥɧɭɸ ɭɞɟɥɶɧɭɸ ɷɧɟɪɝɢɸ ɜ ɫɟɱɟɧɢɢ ɩɟɪɟɞ ɜɨɞɨɫɥɢɜɨɦ: 
 ଴ܶ = ∇ʜʞʢ − ∇ˇː˃ = ͳͺͶ − ͳ͵ͻ = Ͷͷ ˏ.                                                     (6.32) 
 
 Ɋɢɫɭɧɨɤ 6.3 – Ɉɝɨɥɨɜɨɤ ɢ ɫɠɚɬɨɟ ɫɟɱɟɧɢɟ 
 
Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɭɞɟɥɶɧɚɹ ɷɧɟɪɝɢɹ ɫɟɱɟɧɢɹ ɜ ɜɟɪɯɧɟɦ ɛɶɟɮɟ: 




Ɉɩɪɟɞɟɥɹɟɦ ɝɥɭɛɢɧɭ ℎ௖ ɜ ɫɠɚɬɨɦ ɫɟɱɟɧɢɢ ɢ ɝɥɭɛɢɧɭ ℎ௖``  – ɜɬɨɪɨɣ ɫɨɩɪɹɠёɧɧɨɣ ɫɨ ɫɠɚɬɨɣ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɟɥɢɱɢɧɵ ξ బ் , ɨɩɪɟɞɟɥɹɟɦ ξ˔ = Ͳ,͵͵ͷ ɢ ξ బ் `` = ͸,ͳ͵. Ɉɬɫɸɞɚ, ɫɨɩɪɹɠёɧɧɵɟ ɝɥɭɛɢɧɵ: 
 ℎ௖` = ȟ௖ ∙ ℎɤɪ = Ͳ,͵ͷ ∙ ͹,͵Ͷ = ʹ,Ͷ͸ ɦ,                                                            (6.34) 
 ℎ௖`` = ȟ௖`` ∙ ℎɤɪ = ʹ,ʹͷ ∙ ͹,͵Ͷ = ͳ͸,ͷʹ ɦ.                                                 (6.35) 
 
Ƚɥɭɛɢɧɚ ɜ ɇȻ ɩɪɢ ܳ˓=4932 (ɦ3/ɫ), hɇȻ = 13 ɦ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɪɵɠɨɤ 
ɨɬɨɝɧɚɧɧɵɣ (hc’’> hɇȻ). Ɉɬɨɝɧɚɧɧɵɣ ɩɪɵɠɨɤ ɡɚ ɩɥɨɬɢɧɨɣ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ, ɢ ɩɪɨɟɤɬɢɪɭɟɬɫɹ 
ɫɨɩɪɹɠɟɧɢɟ ɛɶɟɮɨɜ ɩɨ ɬɢɩɭ ɡɚɬɨɩɥɟɧɧɨɝɨ ɩɪɵɠɤɚ. Ⱦɥɹ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ 
ɫɨɡɞɚɬɶ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɝɥɭɛɢɧɭ ɢɥɢ ɩɨɝɚɫɢɬɶ ɱɚɫɬɶ 
ɢɡɛɵɬɨɱɧɨɣ ɷɧɟɪɝɢɢ ɫ ɩɨɦɨɳɶɸ ɝɚɫɢɬɟɥɟɣ ɷɧɟɪɝɢɢ. Ɍɚɤ ɤɚɤ ɜɵɫɨɬɚ ɩɥɨɬɢɧɵ 
ɜɵɲɟ 40 ɦɟɬɪɨɜ, ɢ ɨɧɚ ɧɚɯɨɞɢɬɫɹ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ, ɬɨ ɩɪɢɧɢɦɚɟɦ ɝɚɲɟɧɢɟ 
ɷɧɟɪɝɢɢ ɫɩɨɫɨɛɨɦ ɫɜɨɛɨɞɧɨ ɨɬɛɪɚɫɵɜɚɟɦɨɣ ɫɬɪɭɢ. 
 
6.4 ɋɨɩɪɹɠɟɧɢɟ ɛɶɟɮɨɜ ɫɜɨɛɨɞɧɨɣ ɨɬɛɪɨɲɟɧɧɨɣ ɫɬɪɭɟɣ 
 
ȼɵɫɨɬɚ ɨɬ ɞɧɚ ɞɨ ɧɨɫɨɱɤɚ: 
 ܽ = ℎʜʐ + ͳ = ͳͶ + ͳ = ͳͷ ˏ,                                                                       (6.36) 
 
ɝɞɟ ℎʜʐ = ͳͶ ˏ − ɝɥɭɛɢɧɚ ɜ ɇȻ ɩɪɢ ܳሺͲ,Ͳͳ%ሻ = ͷ͹ʹͺ. 
 Ɉɬɦɟɬɤɚ ɧɨɫɤɚ: 
 
 ∇ʜʝʠ = ∇ʓʜʏ + ܽ = ͳ͵ͻ + ͳͷ = ͳͷͶ ˏ.                                                  (6.37) 
 
 ɋɤɨɪɨɫɬɧɨɟ ɩɚɞɟɧɢɟ (ɧɚɩɨɪ ɜɨɞɵ ɧɚ ɧɨɫɤɟ): 
 ܼு = ∇ʜʞʢ − ∇ʜʝʠ = ͳͺͶ − ͳͷͶ = ͵Ͳ ˏ.                                               (6.38) 
 
 ɋɤɨɪɨɫɬɶ ɩɨɬɨɤɚ ɜɨɞɵ ɧɚ ɧɨɫɤɟ: 
 
 ʜܸ = 𝜑 ∙ √ʹ ∙ ݃ ∙ ܼு = Ͳ,ͻ ∙ √ʹ ∙ ͻ,ͺͳ ∙ ͵Ͳ = ʹͶ,ʹ͸ ˏ˔,                                 (6.39) 
 
ɝɞɟ 𝜑 − ɤɨɷɮɮɢɰɢɟɧɬ ɫɤɨɪɨɫɬɢ ɩɨɬɨɤɚ, 𝜑 = Ͳ,ͻ. 
 ȼɵɫɨɬɚ ɩɨɬɨɤɚ ɜɨɞɵ ɧɚ ɧɨɫɤɟ: 




ɝɞɟ ݍ = ொ˓.ˑ˔ː஻+∑ ఋ˄ = ସଽଷଶ଼଴+ଵଶ = ͷ͵,͸ͳ ˏ/˔.                                                                     (6.41) 
 
 ɑɢɫɥɨ Ɏɪɭɞɨ: 
 
 ܨݎ = ௏ːమ௚∙ℎʜ = ଶସ,ଶ଺మଽ,଼ଵ∙ଶ,ଶଵ = ʹ͹,ͳͷ ⇒ ݇௔ = Ͳ.ͻ.                                                    (6.42) 
 
 Ɍɚɤ ɤɚɤ ɫɬɪɭɹ, ɫɯɨɞɹɳɚɹ ɫ ɧɨɫɤɚ-ɬɪɚɦɩɥɢɧɚ, ɨɬɥɟɬɚɟɬ ɧɚ ɧɟɤɨɬɨɪɨɟ 
ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɜɨɞɨɫɛɪɨɫɚ, ɚ ɡɚɬɟɦ ɝɚɫɢɬɫɹ ɩɪɢ ɩɚɞɟɧɢɢ ɜ ɜɨɞɭ, ɬɨ ɧɟɨɛɯɨɞɢɦɨ 
ɨɛɟɫɩɟɱɢɬɶ ɬɚɤɭɸ ɞɚɥɶɧɨɫɬɶ ɨɬɛɪɨɫɚ, ɱɬɨɛɵ ɜɵɩɨɥɧɹɥɨɫɶ ɭɫɥɨɜɢɟ ɭɫɬɨɣɱɢɜɨɫɬɢ 
ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ: 
 
 ܮ = ܭ௔ ∙ ܼு ∙ 𝜑ଶ ∙ ݏ𝑖݊ʹߙ ∙ (ͳ + √ͳ + ቀ௓బ௓ಹ − ͳቁ ∙ ଵ𝜑మ∙௦𝑖௡మఈ),                           (6.43) 
 
ɝɞɟ ܭ௔ − Ʉɨɷɮɮɢɰɢɟɧɬ ɚɷɪɚɤɰɢɢ; ߙ − ɭɝɨɥ ɧɚɤɥɨɧɚ ɧɨɫɤɚ, ߙ = ͵Ͳ. ܼ଴ = ∇ʜʞʢ − ∇ʜʐ = ͳͺͶ − ͳͷʹ = ͵ʹ ˏ.                                                        (6.44) 
 
ɉɨ ɮɨɪɦɭɥɟ (6.52): 
 ܮ = Ͳ,ͻ ∙ ͵Ͳ ∙ Ͳ,ͻଶ ∙ sin ሺʹ ∙ ͵Ͳሻ ∙ ቌͳ + √ͳ + (͵ʹ͵Ͳ − ͳ) ∙ ͳͲ,ͻଶ ∙ ݏ𝑖݊ଶ͵Ͳቍ = ͷͷ,ʹʹ ˏ.  
 
ɉɪɨɜɟɪɢɦ ɧɚ ɜɵɩɨɥɧɟɧɢɟ ɭɫɥɨɜɢɹ ܮ > Ͳ,ͷ ∙ ܪ˒ˎ. 
 
55,22 ɦ > 0,5·54 ɦ 
 
55,22 ɦ > 27 ɦ – ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 
 
Ƚɥɭɛɢɧɚ ɪɚɡɦɵɜɚ – ɹɦɚ: 
 ܪ˓ = ݐ − ℎʜʐ,                                                                                                (6.45) 
 
ɝɞɟ ݐ = (Ͳ,ͳ + Ͳ,Ͷͷ ∙ √ܨݎర ൯ ∙ √ܨݎ ∙ √ℎʜʐௗర ∙ ℎʜ;                                                        (6.46) 
 
d – ɫɪɟɞɧɹɹ ɤɪɭɩɧɨɫɬɶ ɨɬɞɟɥɶɧɨɫɬɟɣ, ɩɪɢɧɢɦɚɟɬ d=1 ɦ. 
 Ɍɚɤɢɦ ɨɛɪɚɡɨɦ: 
 




 ܪ˓ = ʹͲ,Ͳ͹ − ͳ͵ = ͹,Ͳ͹ ˏ. 
 
 ɐɟɧɬɪ ɹɦɵ: 
 
 ܮଵ = ܮ + ௧௧௚ఈభ,                                                                                              (6.47) 
 
ɝɞɟ ݐ݃ߙଵ = √ݐ݃ଶߙ + ଶ∙௚∙ሺ଴,ହ∙ℎː∙௖௢௦ఈ+௔−ℎʜʐሻ௏ʜమ∙௖௢௦మఈ ,                                                            (6.48) 
 ݐ݃ߙଵ = √ݐ݃ଶ͵Ͳ + ଶ∙ଽ,଼ଵ∙ሺ଴,ହ∙ଶ,ଶଵ∙௖௢௦ଷ଴+ଵହ−ଵଷሻଶସ,ଶ଺మ∙௖௢௦మଷ଴ = Ͳ,͸ͺ,  
 ܮଵ = ͷͷ,ʹʹ + ଶଶ,଴଻଴,଺଼ = ͺͶ,͹͵ ˏ.   
 
Ⱦɥɢɧɚ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɭɱɚɫɬɤɚ ɹɦɵ ɪɚɡɦɵɜɚ: 
 ܾ˓ = ʹ,ͷ ∙ ℎˍ˓ + ͵,͹ ∙ ܪ˓ = ʹ,ͷ ∙ ͹,͵Ͷ + ͵,͹ ∙ ͹,Ͳ͹ = ͶͶ,ͷͳ ˏ,                     (6.49) 
 
ɝɞɟ ℎˍ˓ − ˍ˓ˋ˕ˋ˚ˈ˔ˍ˃я ˆˎ˖˄ˋː˃ ˒ˑ˕ˑˍ˃. 
 
6.5 Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ 
 
6.5.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ 
 
ɇɚɢɛɨɥɟɟ ɷɤɨɧɨɦɢɱɧɵɦ ɹɜɥɹɟɬɫɹ ɬɪɟɭɝɨɥɶɧɵɣ ɩɪɨɮɢɥɶ ɩɥɨɬɢɧɵ, 
ɢɦɟɸɳɢɣ ɦɢɧɢɦɚɥɶɧɭɸ ɲɢɪɢɧɭ ɩɨɧɢɡɭ (ɫɦ. ɪɢɫɭɧɨɤ 6.4). 
ɇɨ ɩɪɢ ɫɜɨɟɣ ɷɤɨɧɨɦɢɱɧɨɫɬɢ ɷɬɨɬ ɩɪɨɮɢɥɶ ɞɨɥɠɟɧ ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɞɜɭɦ 
ɭɫɥɨɜɢɹɦ: 
1) ɨɬɫɭɬɫɬɜɢɟ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ ɜ ɛɟɬɨɧɟ; 














Ȼɟɬɨɧ ɫɥɚɛɨ ɫɨɩɪɨɬɢɜɥɹɟɬɫɹ ɪɚɫɬɹɠɟɧɢɸ, ɜ ɧёɦ ɧɟɞɨɩɭɫɬɢɦɨ ɩɨɹɜɥɟɧɢɟ 
ɬɪɟɳɢɧ ɫ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ, ɱɬɨ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɩɨɹɜɥɟɧɢɸ ɨɩɚɫɧɨɣ ɮɢɥɶɬɪɚɰɢɢ 
ɫɨ ɜɫɟɦɢ ɜɵɬɟɤɚɸɳɢɦɢ ɩɨɫɥɟɞɫɬɜɢɹɦɢ. 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɢɡ ɭɫɥɨɜɢɹ ɧɟɞɨɩɭɳɟɧɢɹ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ, 
ɲɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɩɨ ɨɫɧɨɜɚɧɢɸ ɨɩɪɟɞɟɥɹɟɬɫɹ, ɤɚɤ: 
 ܤ௡ூ = ℎ√ 𝜌˄𝜌ೢሺଵ−௡ሻ+௡ሺଶ−௡ሻ−ఈభ ,                                                                            (6.50) 
 
ɝɞɟ ߙଵ − ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɩɨɬɟɪɸ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɡɚ ɫɱɟɬ ɭɫɬɪɨɣɫɬɜɚ ɩɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɵɯ ɡɚɜɟɫ, ɞɪɟɧɚɠɟɣ ɢ ɲɩɭɧɬɨɜ, ɩɪɢɧɢɦɚɟɦɵɣ 
0,5; 
 ℎ = ∇ʜʞʢ − ∇˒ˑˇ = ͳͺͶ − ͳ͵͸ = Ͷͺ ˏ,                                                     (6.51) 
 
ɝɞɟ ∇˒ˑˇ = ∇ˇː˃ − ͵ = ͳ͵ͻ − ͵ = ͳ͵͸ ˏ. 
ɂɡ ɭɫɥɨɜɢɹ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ ɧɚ ɫɞɜɢɝ ɩɨ ɨɫɧɨɜɚɧɢɸ ɲɢɪɢɧɚ 
ɩɨɞɨɲɜɵ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɨɩɪɟɞɟɥɢɬɫɹ ɢɡ ɜɵɪɚɠɟɧɢɹ: 
 ܤ௡ூூ = ఊ೙ℎ௙ቀ 𝜌˄𝜌ೢ+௡−ఈభቁ ,                                                                                        (6.52)          
 
ɝɞɟ ߛ௡ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞёɠɧɨɫɬɢ ɩɨ ɧɚɡɧɚɱɟɧɢɸ ɫɨɨɪɭɠɟɧɢɹ, ɩɪɢɧɢɦɚɟɦɵɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ 1,25; 
f – ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɟɧɢɹ ɛɟɬɨɧɚ ɩɨ ɝɪɭɧɬɭ, ɩɪɢɧɢɦɚɟɦɵɣ ɞɥɹ ɫɤɚɥɵ 0,78. 
Ɍɨɱɤɚ ɩɟɪɟɫɟɱɟɧɢɹ ɤɪɢɜɵɯ ɨɩɪɟɞɟɥɢɬ ɢɫɤɨɦɭɸ ɲɢɪɢɧɭ ɩɨɞɨɲɜɵ 
ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ. 
Ⱦɥɹ ɧɚɯɨɠɞɟɧɢɟ n ɜɨɫɩɨɥɶɡɭɟɦɫɹ ɚɥɝɟɛɪɚɢɱɟɫɤɢɦɢ ɜɵɱɢɫɥɟɧɢɹɦɢ ɩɭɬɟɦ 
ɩɪɢɪɚɜɧɢɜɚɧɢɹ ܤ௡ூ  ɢ ܤ௡ூூ. ȼɫɟ ɪɚɫɱёɬɵ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 6.2, ɚ ɫɚɦ ɝɪɚɮɢɤ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 6.3.  ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɨɥɭɱɚɟɦ ɲɢɪɢɧɭ ɩɨɞɨɲɜɵ ȼ=36,2 ɦ 
ɩɪɢ n=0,226. 
 
Ɍɚɛɥɢɰɚ 6.2 – Ɋɚɫɱɟɬ ɲɢɪɢɧɵ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ 
n B' B'' 
0,2 35,98 36,63 
0,25 36,41 35,78 
0,3 36,92 34,97 
0,35 37,51 34,19 
0,4 38,2 33,44 




 Ɋɢɫɭɧɨɤ 6.4 – Ƚɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɟɣ ܤ = ݂ሺ݊ሻ 
 
6.5.2 Ɋɚɡɪɟɡɤɚ ɩɥɨɬɢɧɵ ɲɜɚɦɢ 
 
ɒɜɵ ɭɫɬɪɚɢɜɚɟɦ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɦɨɧɨɥɢɬɧɨɫɬɢ ɛɟɬɨɧɚ ɫɟɤɰɢɣ ɩɥɨɬɢɧɵ 
ɦɟɠɞɭ ɲɜɚɦɢ ɩɪɢ ɧɟɪɚɜɧɨɦɟɪɧɨɦ ɪɚɫɩɪɟɞɟɥɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɬɟɥɟ ɩɥɨɬɢɧɵ. 
Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠ.ɫɟɤɰɢɨɧɧɵɦɢ ɲɜɚɦɢ ɜ ɛɟɬɨɧɧɵɯ ɫɨɨɪɭɠɟɧɢɹɯ ɧɚ 
ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ  ɞɨɥɠɟɧ ɛɵɬɶ ɧɟ ɛɨɥɟɟ 30 ɦ. ɉɨɷɬɨɦɭ ɩɪɢɧɢɦɚɟɦ ɪɚɫɫɬɨɹɧɢɟ 
ɦɟɠɞɭ ɲɜɚɦɢ ɪɚɜɧɵɦ 19 ɦɟɬɪɨɜ. Ɋɚɡɪɟɡ ɞɟɥɚɟɦ ɩɨ ɛɵɤɭ.  
Ɍɟɦɩɟɪɚɬɭɪɧɵɟ ɲɜɵ ɞɥɹ ɩɥɨɬɢɧ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɩɪɢɧɢɦɚɟɦ 
ɲɢɪɢɧɨɣ 1 ɫɦ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 5 ɦ ɨɬ ɥɢɰɟɜɵɯ ɝɪɚɧɟɣ ɢ ɝɪɟɛɧɹ, ɚ ɜɧɭɬɪɢ ɬɟɥɚ 




ɇɚ ɜɨɞɨɫɥɢɜɟ ɭɫɬɪɚɢɜɚɸɬ ɛɵɤɢ ɞɥɹ ɞɟɥɟɧɢɹ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ɧɚ 
ɩɪɨɥɟɬɵ ɢ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɡɚɬɜɨɪɨɜ (ɪɢɫɭɧɨɤ 6.5).  
ɋɨɝɥɚɫɧɨ ɪɟɤɨɦɟɧɞɚɰɢɹɦ, ɞɥɹ b=16 ɦ, ɬɨɥɳɢɧɚ ɛɵɤɚ (ɉɨ Ȼɟɪɟɡɢɧɫɤɨɦɭ) 
ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 0,12∙b ɞɨ 0,16∙b, ɥɢɛɨ ɛɨɥɶɲɟ. Ⱦɥɹ ɪɚɫɱёɬɧɨɣ 
ɲɢɪɢɧɵ ɜɨɞɨɫɥɢɜɚ d=(1,92-2,56) ɦ. ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɛɵɤ ɪɚɡɪɟɡɧɨɣ ɩɪɢɧɢɦɚɟɦ 
ɬɨɥɳɢɧɭ ɛɵɤɚ, ɪɚɜɧɨɣ 3,0 ɦɟɬɪɚ.   
ɒɢɪɢɧɚ ɩɚɡɚ ɪɟɦɨɧɬɧɨɝɨ ɡɚɬɜɨɪɚ a = 0.5 ɦ. 
Ⱦɥɢɧɚ ɩɚɡɚ ɪɟɦɨɧɬɧɨɝɨ ɡɚɬɜɨɪɚ c=0,5 ɦ. 
Ⱦɥɢɧɚ ɩɚɡɚ ɪɚɛɨɱɟɝɨ ɡɚɬɜɨɪɚ c=1,5 ɦ. 
ɒɢɪɢɧɚ ɩɚɡɚ ɪɚɛɨɱɟɝɨ ɡɚɬɜɨɪɚ a = (0,9 ÷ 0,6) ɦ, ɩɪɢɧɢɦɚɟɦ 0,7 ɦ. 
Ɍɨɥɳɢɧɚ ɛɵɤɚ ɦɟɠɞɭ ɩɚɡɚɦɢ do = 2,3 ɦ. 
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ȼ ɧɚɲɟɦ ɫɥɭɱɚɟ ɭɫɬɪɚɢɜɚɟɦ ɞɜɚ ɪɚɡɞɟɥɶɧɵɯ ɭɫɬɨɹ, ɨɞɢɧ ɨɬɞɟɥɹɟɬ 
ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ ɨɬ ɫɬɚɧɰɢɨɧɧɨɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ, ɜɬɨɪɨɣ ɝɪɭɧɬɨɜɭɸ 
ɩɥɨɬɢɧɭ ɨɬ ɜɨɞɨɫɥɢɜɧɨɣ 
 
6.5.5 Ⱦɪɟɧɚɠ ɬɟɥɚ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ 
 
ȼɞɨɥɶ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɭɫɬɪɚɢɜɚɟɦ ɭɫɬɪɨɣɫɬɜɨ ɞɪɟɧɚɠɚ ɜ ɜɢɞɟ 
ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɤɜɚɠɢɧ, ɞɢɚɦɟɬɪɨɜ 20 ɫɦ ɫ ɪɚɫɫɬɨɹɧɢɟɦ ɦɟɠɞɭ ɨɫɹɦɢ 2 ɦ. 
Ɍɚɤɠɟ ɩɪɟɞɭɫɦɨɬɪɢɦ ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ ɫɤɜɚɠɢɧɵ ɩɪɹɦɨɭɝɨɥɶɧɨɝɨ ɫɟɱɟɧɢɹ 
ɩɥɨɳɚɞɶɸ 600 ɫɦ2, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɩɨ ɜɵɫɨɬɟ ɩɥɨɬɢɧɵ ɱɟɪɟɡ 2 ɦɟɬɪɚ.  
 
Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɞɨ ɨɫɢ ɞɪɟɧɚɠɚ, ɚ ɬɚɤɠɟ ɞɨ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ 
ɩɪɨɞɨɥɶɧɨɣ ɝɚɥɟɪɟɢ: 
 ܽˇ˓ = ʜ೏∙ఊ೙ூˍ ˓.೘ = ସ଴∙ଵ,ଶହଶହ = ʹ ˏ,                                                                          (6.53) 
 
ɝɞɟ ܪௗ = ∇ʜʞʢ − ∇ʜʐ݉𝑖݊ = ͳͺͶ − ͳͶͶ = ͶͲ ˏ; ˍܫ ˓.௠ = ʹͷ- ɜɟɥɢɱɢɧɚ ɤɪɢɬɢɱɟɫɤɨɝɨ ɫɪɟɞɧɟɝɨ ɝɪɚɞɢɟɧɬɚ ɧɚɩɨɪɚ; ߛ௡ = ͳ,ʹͷ-ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞёɠɧɨɫɬɢ. 
 
6.5.6 Ƚɚɥɟɪɟɢ ɜ ɬɟɥɟ ɩɥɨɬɢɧɵ 
 
ȼ ɬɟɥɟ ɩɥɨɬɢɧɵ ɭɫɬɪɚɢɜɚɟɦ ɫɦɨɬɪɨɜɵɟ ɝɚɥɟɪɟɢ ɫ ɲɚɝɨɦ 15 ɦ ɩɨ ɜɵɫɨɬɟ. 
Ɉɞɧɭ ɢɡ ɩɪɨɞɨɥɶɧɵɯ ɝɚɥɟɪɟɣ ɫɩɪɨɟɤɬɢɪɭɟɦ ɜɵɲɟ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɭɪɨɜɧɹ 
ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɫɚɦɨɬɟɱɧɨɝɨ ɨɬɜɨɞɚ ɜɨɞɵ ɢɡ ɜɫɟɣ ɜɵɲɟɥɟɠɚɳɟɣ 
ɱɚɫɬɢ ɩɥɨɬɢɧ.  
Ɋɚɡɦɟɪɵ ɝɚɥɟɪɟɣ ɩɪɢɧɢɦɚɟɦ: ɫɦɨɬɪɨɜɚɹ- 1,25∙2,0 ɦ; ɛɭɪɨɜɚɹ – 2,0∙3,0 ɦ. 
 
6.6 Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɷɥɟɦɟɧɬɨɜ ɩɨɞɡɟɦɧɨɝɨ ɤɨɧɬɭɪɚ ɩɥɨɬɢɧɵ 
 
Ȼɟɬɨɧɧɵɟ ɩɥɨɬɢɧɵ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɢɦɟɸɬ ɬɚɤɢɟ 
ɩɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɵɟ ɷɥɟɦɟɧɬɵ ɤɚɤ: ɰɟɦɟɧɬɚɰɢɨɧɧɭɸ ɡɚɜɟɫɭ ɢ ɜɟɪɬɢɤɚɥɶɧɵɣ 
ɞɪɟɧɚɠ. ɉɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɫɥɭɠɚɬ ɞɥɹ ɭɦɟɧɶɲɟɧɢɹ 
ɩɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɧɚ ɩɨɞɨɲɜɭ ɩɥɨɬɢɧɵ. 
 
Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɞɨ ɨɫɢ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ: 
 ݈ଵ = ሺͲ,Ͳͷ ÷ Ͳ,ͳሻ ∙ ܤ,                                                                                              (6.54) 
 




 ݈ଵ = Ͳ,Ͳͻ ∙ ͵͸,ʹ = ͵,ʹ͹ ˏ. 
 
Ƚɥɭɛɢɧɚ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ: 
 ℎˊ˃˅ = ሺͲ,ͷ ÷ Ͳ,ͺሻ ∙ ܪ,                                                                                             (6.55) 
 
ɝɞɟ ܪ = ∇ʜʞʢ − ∇ʜʐ݉𝑖݊ = ͳͺͶ − ͳͶͶ = ͶͲ ˏ; ∇ʜʐ݉𝑖݊-Ɉɬɦɟɬɤɚ ɜ ɇȻ ɩɪɢ Q=Qɜɯɤ. 
 ɉɪɢɧɢɦɚɟɦ: 
 
 ℎˊ˃˅ = Ͳ,ͷ ∙ ͶͲ = ʹͲ ˏ. 
 
 Ƚɥɭɛɢɧɚ ɞɪɟɧɚɠɚ: 
 
 ℎˇ˓ = ሺͲ,ͷ ÷ Ͳ,͹ሻ ∙ ℎˊ˃˅.                                                                                         (6.56) 
 
 ɉɪɢɧɢɦɚɟɦ: 
 ℎˇ˓ = Ͳ,ͷ ∙ ʹͲ = ͳͲ ˏ.  
 
Ⱦɢɚɦɟɬɪ ɫɤɜɚɠɢɧ ɞɥɹ ɞɪɟɧɚɠɚ ɩɪɢɧɢɦɚɟɦ 0,2 ɦ. ɫ ɲɚɝɨɦ 2ɦ. 
Ɍɨɥɳɢɧɚ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ:   
 ߜˊ˃˅ = ∆ு∙ఊ௃ˍ˓ ,                                                                                                               (6.57) 
 
ɝɞɟ ∆ܪ − ɩɨɬɟɪɢ ɧɚɩɨɪɚ, ∆ܪ = ʹͲ ˏ; ܬˍ˓ − ɤɪɢɬɢɱɟɫɤɢɣ ɝɪɚɞɢɟɧɬ ɧɚɩɨɪɚ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ, ܬˍ˓ = ͳͷ. 
 
 ߜˊ˃˅ = ଶ଴∙ଵ,ଶହଵହ = ͳ,͸͹ ˏ.    
 
 Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɨɫɢ ɰɟɦɟɧɬɧɨɣ ɡɚɜɟɫɵ ɞɨ ɨɫɢ ɞɪɟɧɚɠɚ ɩɪɢɧɢɦɚɟɦ ɢɡ 
ɫɥɟɞɭɸɳɢɯ ɭɫɥɨɜɢɣ: 
 
 ݈ଶ > Ͷ ˏ ˋ ݈ଶ > ఋˊ˃˅ଶ ,                                                                                      (6.58) 
  ݈ଶ = ଵ,଺଻ଶ = Ͳ,ͺ͵ͷ ˏ.  
 







6.7 ɋɬɚɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ ɩɥɨɬɢɧɵ 
 
6.7.1 Ɉɛɨɫɧɨɜɚɧɢɟ ɧɚɞɟɠɧɨɫɬɢ ɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ 
   
Ɋɚɫɱёɬɵ ɩɪɨɱɧɨɫɬɢ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ 
ɜɵɩɨɥɧɹɸɬ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ. ȼ ɫɨɫɬɚɜ ɨɫɧɨɜɧɨɝɨ 
ɫɨɱɟɬɚɧɢɹ ɜɯɨɞɹɬ ɧɚɝɪɭɡɤɢ ɩɨɫɬɨɹɧɧɵɟ, ɜɪɟɦɟɧɧɵɟ, ɞɥɢɬɟɥɶɧɵɟ ɢ 
ɤɪɚɬɤɨɜɪɟɦɟɧɧɵɟ. ɇɚɝɪɭɡɤɢ ɢ ɜɨɡɞɟɣɫɬɜɢɹ ɞɨɥɠɧɵ ɩɪɢɧɢɦɚɬɶɫɹ ɜ ɧɚɢɛɨɥɟɟ 
ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ, ɧɨ ɜɨɡɦɨɠɧɵɯ ɫɨɱɟɬɚɧɢɹɯ. 
 
6.7.2 ȼɟɫ ɫɨɨɪɭɠɟɧɢɹ 
 
ɉɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɨɩɪɟɞɟɥɟɧɚ ɜ ɩɪɨɝɪɚɦɦɟ AutoCad: 
 ܵ˒ˎ = ͻͳͲ ˏଶ, ܵ˄ = ͳͲ͹Ͳ ˏଶ.  
 
ȼɟɫ ɨɞɧɨɝɨ ɩɨɝɨɧɧɨɝɨ ɦɟɬɪɚ ɜɨɞɨɫɥɢɜɧɨɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ:  
  ܩ˒ˎ = ௌ˒ˎ∙௕∙௚∙ఘ˄௕+ఋ˄ = ଽଵ଴∙ଵ଺∙ଽ,଼ଵ∙ଶସ଴଴ଵ଺+ଷ = ͳͺͲ͸ͳ,ͳͷ ˍʜ/ˏ.                                    (6.59) 
 
ȼɟɫ ɛɵɤɚ ɢ ɬɨɱɤɭ ɟɝɨ ɩɪɢɥɨɠɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɚɧɚɥɨɝɢɱɧɵɦ ɨɛɪɚɡɨɦ: 
  ܩ˄ = ௌ˄∙ఋ˄∙ఘ˄∙௚௕+ఋ˄ = ଵ଴଻଴∙ଷ∙ଶସ଴଴∙ଽ,଼ଵଵ଺+ଷ = ͵ͻͷͷ,͵Ͷ ˍʜ/ˏ.                                          (6.60) 
 
ȼɟɫ ɩɥɨɫɤɨɝɨ ɡɚɬɜɨɪɚ: 
 ܳˊ ≈ Ͳ,Ͳͷͷ ∙ ݂√݂ ∙ ݃ ,                                                                                            (6.61) 
 
ɝɞɟ ݂ – ɩɥɨɳɚɞɶ ɡɚɬɜɨɪɚ ɩɨ ɮɨɪɦɭɥɟ (6.70): 
 ݂ = ሺߘʣʞʢ − ߘʒʑ + Ͳ,ͷሻ ∙ ܾ = ሺͳͺͷ − ͳ͹Ͷ + Ͳ,ͷሻ ∙ ͳ͸ = ͳͺͶ ˏଶ.         (6.62) 
 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɨ ɮɨɪɦɭɥɟ (6.70): 
 ܳˊ = Ͳ,Ͳͷͷ ∙ ͳͺͶ√ͳͺͶ ∙ ͻ,ͺͳ = ͳ͵Ͷ͸,͸͸ ˍʜ. 
 
ȼɟɫ ɡɚɬɜɨɪɚ ɩɪɢɜɨɞɢɬɫɹ ɤ 1 ɩ.ɦ: 




6.7.3 ɋɢɥɚ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ 
 
ɗɩɸɪɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ ɩɪɢɧɢɦɚɟɦ ɩɨ ɬɪɟɭɝɨɥɶɧɢɤɭ. 
Ƚɨɪɢɡɨɧɬɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ: 
ɫ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ:  
  ܶ˅ = ௚∙ுమ˅∙ఘ˅ଶ = ଽ,଼ଵ∙ସ଼మ∙ଵ଴଴଴ଶ = ͳͳ͵Ͳͳ,ͳʹ ˍʜ/ˏ,                                               (6.64) 
 
ɝɞɟ Hɜ = ∇ɇɉɍ-∇ɩɨɞɨɲɜɵ = 184-136=48 ɦ. ɫ ɧɢɠɧɟɝɨ ɛɶɟɮɚ: 
 ܶː = ௚∙ுమː∗ఘ˅ଶ = ଽ,଼ଵ∙଼మ∙ଵ଴଴଴ଶ = ͵ͳ͵,ͻʹ ˍʜ/ˏ,                                                      (6.65) 
 
ɝɞɟ Hɧ = ∇ɍɇȻmin-∇ɉɨɞɨɲɜɵ = 144-136=8 ɦ. 
 
6.7.4 Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ 
 
ɗɩɸɪɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɜɢɞɟ ɩɪɹɦɨɭɝɨɥɶɧɢɤɚ ɨɬ 
ɦɢɧɢɦɚɥɶɧɨɝɨ ɭɪɨɜɧɹ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɩɨɞɨɲɜɵ ɫɨɨɪɭɠɟɧɢɹ ɞɥɹ ɨɫɧɨɜɧɨɝɨ 
ɫɥɭɱɚɹ. 
ɋɢɥɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ: 
 ܹ˅ ˊ = 𝜌௪ ∙ ݃ ∙ ܤ ∙ ሺ∇ʜʐ௠𝑖௡ − ∇˒ˑˇሻ = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ͵͸,ʹ ∙ ሺͳͶͶ − ͳ͵͸ሻ = = ʹͺͶͲ,ʹͶ ˍʜ/ˏ.  (6.66) 
 
6.7.5 ȼɨɥɧɨɜɨɟ ɜɨɡɞɟɣɫɬɜɢɟ 
 
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɨɥɧɨɜɨɝɨ ɞɚɜɥɟɧɢɹ: 
 ܹ˅ ˑˎː = Ͳ,ͷ ∙ 𝜌˅ ∙ ݃ ∙ ℎଵ% ቀఒ̅గ + ℎబଶ ቁ = Ͳ,ͷ ∙ ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ͳ,ͶͲ ∙  ∙ ቀଵଶ,ଵ଴ଷ,ଵସ + ଴,ହଵଶ ቁ = ʹͺ,ʹ͸ ˍʜ,                                                                                     (6.67) 
 
ɝɞɟ ℎ଴-ɩɨ ɮɨɪɦɭɥɟ: 
 ℎ଴ = గℎభ%మఒ̅ = ଷ,ଵସ∙ଵ,ସ଴మଵଶ,ଵ = Ͳ,ͷͳ ˏ.                                                                          (6.68) 
 
Ʌɢɧɢɹ ɞɟɣɫɬɜɢɹ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ ܹ˅ ˑˎː ɧɚɯɨɞɢɬɫɹ ɧɢɠɟ ɨɬɧɨɫɢɬɟɥɶɧɨ ɭɪɨɜɧɹ ɩɨɤɨɹ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɧɚ ɜɟɥɢɱɢɧɭ:  
 ˖˔ = ఒ̅ଶగ − ଷ଼ ℎଵ% = ଵଶ,ଵଶ∙ଷ,ଵସ − ଷ଼ ∙ ͳ,ͶͲ = ͳ,ͶͲ ˏ.                                             (6.69) 
96 
 
6.7.6 Ɏɢɥɶɬɪɚɰɢɨɧɧɵɟ ɪɚɫɱёɬɵ 
 
Ɏɢɥɶɬɪɚɰɢɨɧɧɵɣ ɪɚɫɱёɬ ɞɥɹ ɩɥɨɬɢɧ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɩɪɨɢɡɜɨɞɢɬɫɹ 
ɞɥɹ ɫɥɭɱɚɹ, ɤɨɝɞɚ ɭɪɨɜɟɧɶ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɧɨɪɦɚɥɶɧɨɦɭ 
ɩɨɞɩɨɪɧɨɦɭ ɭɪɨɜɧɸ, ɚ ɭɪɨɜɟɧɶ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɦɢɧɢɦɚɥɶɧɨɦɭ, 
ɤɨɬɨɪɵɣ ɜɨɡɦɨɠɟɧ ɩɪɢ ɩɪɨɩɭɫɤɟ ɪɚɫɯɨɞɚ ɧɚ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɵɟ ɧɭɠɞɵ. ɗɩɸɪɚ 
ɩɶɟɡɨɦɟɬɪɢɱɟɫɤɨɝɨ ɧɚɩɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 6.5. 
 
 Ɋɢɫɭɧɨɤ 6.5 – ɗɩɸɪɚ ɩɶɟɡɨɦɟɬɪɢɱɟɫɤɨɝɨ ɧɚɩɨɪɚ ɩɨ ɩɨɞɨɲɜɟ ɩɥɨɬɢɧɵ 
 
Ⱦɥɹ ɩɟɪɜɨɝɨ ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɣ: 
 ܪௗ = ∇ʜʞʢ − ∇ʜʐ௠𝑖௡ = ͳͺͶ − ͳͶͶ = ͶͲ ˏ,                                                 (6.70) 
 ܪ௔௦ = Ͳ,Ͷ ∙ ܪௗ = Ͳ,Ͷ ∙ ͶͲ = ʹͲ ˏ,                                                                    (6.71) 
 ܪௗ௥ = Ͳ,ʹ ∙ ܪௗ = Ͳ,ʹ ∙ ͶͲ = ͳʹ ˏ.                                                                     (6.72) 
 
ɉɥɨɳɚɞɶ ɷɩɸɪɵ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ ɫɭɦɦɚ 
ɩɥɨɳɚɞɟɣ ɨɬɞɟɥɶɧɵɯ ɟё ɭɱɚɫɬɤɨɜ, ɩɪɟɞɫɬɚɜɥɹɸɳɢɯ ɢɡ ɫɟɛɹ ɩɪɹɦɨɭɝɨɥɶɧɵɟ 
ɬɪɚɩɟɰɢɢ ɢ ɩɪɹɦɨɭɝɨɥɶɧɵɣ ɬɪɟɭɝɨɥɶɧɢɤ, ɢɥɢ ɫ ɩɨɦɨɳɶɸ AutoCAD. 
ɋɢɥɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɧɚ ɩɨɞɨɲɜɭ ɫɨɨɪɭɠɟɧɢɹ: 
 ˗ܹ = 𝜌௪ ∙ ݃ ∙ ܵ˗ = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ͶͲͲ = ͵ͻʹͶ,ͲͲ ˍʜ.                                 (6.73) 
 
6.7.7 Ⱦɚɜɥɟɧɢɟ ɝɪɭɧɬɚ 
 
Ⱦɚɜɥɟɧɢɟ ɧɚɧɨɫɨɜ ɧɚ ɜɟɪɬɢɤɚɥɶɧɭɸ ɝɪɚɧɶ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ: 




ɝɞɟ ːߛ  – ɭɞɟɥɶɧɵɣ ɜɟɫ ɧɚɧɨɫɨɜ ɜɨ ɜɡɜɟɲɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ, ːߛ = ͳͲ ˍʜ/ˏଷ, 
hɧ – ɬɨɥɳɢɧɚ ɫɥɨɹ ɧɚɧɨɫɨɜ, hɧ=6 ɦ, 𝜑ː –ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɧɚɧɨɫɨɜ, 𝜑ː = ʹͲ°. Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɞɚɜɥɟɧɢɹ ɧɚɧɨɫɨɜ ɧɚ 1 ɩ.ɦ: 
 ܧː = ሺ˓ːℎːሻ ʹ⁄ = ሺʹͻ,Ͷ ∙ ͸ሻ ʹ = ͺͺ,ͳ ˍʜ.⁄                                                 (6.75) 
 
Ⱥɤɬɢɜɧɨɟ ɞɚɜɥɟɧɢɟ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ: 
ȼ ɬɨɱɤɟ ɧɚ ɝɪɚɧɢɰɟ ɫɥɨɹ ɧɚɧɨɫɨɜ ɢ ɜɟɪɯɧɟɝɨ ɫɥɨɹ ɝɪɭɧɬɚ: 
 ܲˆ˓′ = ːߛ ∙ ℎː ∙ ݐgଶ(Ͷͷˑ − 𝜑ˆ˓ ʹ⁄ ൯ − ʹ ∙ ܿ ∙ ݐ݃(Ͷͷˑ − 𝜑ˆ˓ ʹ⁄ ൯ = ͳͲ ∙  ∙ ͸ ∙ ݐgଶሺͶͷˑ − ͵ͺˑ ʹ⁄ ሻ − ʹ ∙ ͻͷ ∙ ݐ݃ሺͶͷˑ − ͵ͺˑ ʹ⁄ ሻ = −͹ͺ,͵͸ ˍʞ˃,                  (6.76) 
 
ɝɞɟ 𝜑ˆ˓ = ͵ͺ° – ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɝɪɭɧɬɚ; 
c=95 – ɫɰɟɩɥɟɧɢɹ ɝɪɭɧɬɚ. 
ȼ ɬɨɱɤɟ ɧɚ ɧɢɠɧɟɣ ɝɪɚɧɢɰɟ ɫɥɨɹ ɝɪɭɧɬɚ ɬɨɥɳɢɧɨɣ hɝɪ: 
 ℎˆ˓ = ∇ˇː˃ − ∇˒ˑˇˑ˛˅˞ = ͳ͵ͻ − ͳ͵͸ = ͵,                                            (6.77) 
 ʟˆ˓′′ = (ːߛ ∙ ℎː + ˅ߛ ˊ˅.ˆ˓. ∙ ℎˆ˓൯ ∙ ݐgଶ ቀͶͷ − 𝜑ˆ˓ʹ ቁ − ʹ ∙ ܿ ∙ ݐ݃ሺቀͶͷ − 𝜑ˆ˓ʹ ቁ = = ሺͳͲ ∙ ͸ + ͳ͸,ͺ ∙ ͵ሻ ∙ ݐgଶ (Ͷͷ − ͵ͺˑʹ ) − ʹ ∙ ͻͷ ∙ ݐ݃ (Ͷͷ − ͵ͺˑʹ ) = = −͸͸,͵ͺ ˍʞ˃,                                                                                                      (6.78) 
 
ɝɞɟ ˅ߛ ˊ˅.ˆ˓. – ɭɞɟɥɶɧɵɣ ɜɟɫ ɜɡɜɟɲɟɧɧɨɝɨ ɝɪɭɧɬɚ.  
Ɉɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ˅ߛ ˊ˅.ˆ˓ = ˆߛ ˓ − ሺͳ − ݊଴ሻ ∙ ˅ߛ = ʹͷ − ሺͳ − Ͳ,ͳͺሻ ∙ ͳͲ = ͳ͸,ͺ ˍʜ/ˏଷ,         (6.79) 
 
ɝɞɟ ˆߛ ˓ = ʹͷ ˍʜ/ˏଷ-ɭɞɟɥɶɧɵɣ ɜɟɫ ɝɪɭɧɬɚ; ݊଴ = Ͳ,ͳͺ- ɩɨɪɢɫɬɨɫɬɶ ɝɪɭɧɬɚ; ˅ߛ = ͳͲ ˍʜ/ˏଷ- ɭɞɟɥɶɧɵɣ ɜɟɫ ɜɨɞɵ. 
ɇɚɣɞɟɦ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɟ ɚɤɬɢɜɧɨɟ ɞɚɜɥɟɧɢɟ ɝɪɭɧɬɚ ɧɚ 1 ɩ.ɦ. ɞɥɢɧɵ 
ɩɥɨɬɢɧɵ: 
 ܧ˃ˍ˕ = ௉ˆ ˓′+௉ˆ ˓′′ଶ ∙ ℎˆ˓ = −଻଼,ଷ଺−଺଺,ଷ଼ଶ ∙ ͵ = −ʹͳ͹ ˍʜ.                                      (6.80) 
 
Ɍɚɤ ɤɚɤ ɝɪɭɧɬ ɧɟ ɦɨɠɟɬ ɫɜɨɢɦ ɭɫɢɥɢɟɦ ɪɚɫɬɹɝɢɜɚɬɶ ɩɥɨɬɢɧɭ, ɜ ɞɚɥɶɧɟɣɲɢɯ 
ɪɚɫɱёɬɚɯ ɧɟ ɭɱɢɬɵɜɚɟɦ Eɚɤɬ.ɧɚɝɪɭɡɤɚ.  




ʟ˒ː = ˅ߛ ˊ˅.ˆ˓ ∙ ℎˆ˓ ∙ ݐ݃ଶ ቀͶͷ + 𝜑ˆ˓ ʹ⁄ ቁ + ʹ ∙ ˔ ∙ ݐ݃ ቀͶͷ + 𝜑ˆ˓ ʹ⁄ ቁ = ͳ͸,ͺ ∙ ͵ ∙ݐ݃ଶ(Ͷͷ + ͵ͺ ʹ⁄ ൯ + ʹ ∙ ͻͷ ∙ ݐ݃(Ͷͷ + ͵ͺ ʹ⁄ ൯ = ͸ͲͲ,ʹ͸ ˍʞ˃,                                 (6.81) 
 
ɇɚɣɞɟɦ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɟ ɩɚɫɫɢɜɧɨɟ ɞɚɜɥɟɧɢɟ ɝɪɭɧɬɚ ɧɚ 1 ɩ.ɦ. ɞɥɢɧɵ 
ɩɥɨɬɢɧɵ: 
 ܧ˒ː = ௉˒ ːଶ ∙ ℎˆ˓ = ଺଴଴,ଶ଺ଶ ∙ ͵ = ͻͲͲ,͵ͻ ˍʜ.                                                         (6.82) 
 
6.8 Ɋɚɫɱёɬ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ 
 
Ɋɚɫɱёɬ ɩɪɨɱɧɨɫɬɢ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɫɥɟɞɭɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɩɨ ɦɟɬɨɞɭ 
ɩɪɟɞɟɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣ ɩɟɪɜɨɣ ɝɪɭɩɩɵ (ɩɨ ɧɟɩɪɢɝɨɞɧɨɫɬɢ ɤ ɷɤɫɩɥɭɚɬɚɰɢɢ). 
Ɋɚɫɱёɬ ɩɥɨɬɢɧɵ ɛɭɞɟɦ ɜɟɫɬɢ ɛɟɡ ɭɱёɬɚ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ. Ⱦɥɹ ɨɰɟɧɤɢ 
ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ ɜɜɨɞɹɬɫɹ ɤɪɢɬɟɪɢɢ ɩɪɨɱɧɨɫɬɢ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜ ɪɟɡɭɥɶɬɚɬɟ 
ɪɚɫɱёɬɚ ɨɩɪɟɞɟɥɹɸɬɫɹ ɧɚɩɪɹɠɟɧɢɹ ɜ ɩɥɨɬɢɧɟ, ɤɨɬɨɪɵɟ ɡɚɬɟɦ ɫɪɚɜɧɢɜɚɸɬɫɹ ɫ 
ɤɪɢɬɟɪɢɹɦɢ ɩɪɨɱɧɨɫɬɢ. 
ȼɫɟ ɧɚɩɪɹɠɟɧɢɹ ɫɱɢɬɚɟɦ ɨɬɧɨɫɢɬɟɥɶɧɨ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɫɟɱɟɧɢɹ ɩɨɞɨɲɜɵ. 
ɂɫɯɨɞɹ ɢɡ ɩɪɚɤɬɢɱɟɫɤɢɯ ɫɨɨɛɪɚɠɟɧɢɣ, ɜ ɪɚɫɱёɬɟ ɩɥɨɬɢɧɵ ɩɪɢɧɢɦɚɟɦ 
ɫɠɢɦɚɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ ɫɨ ɡɧɚɤɨɦ «–», ɪɚɫɬɹɝɢɜɚɸɳɢɟ – ɫɨ ɡɧɚɤɨɦ «+». 
Ⱦɥɹ ɭɞɨɛɫɬɜɚ ɪɚɫɱёɬɚ ɫɨɫɬɚɜɢɦ ɬɚɛɥɢɰɭ 6.4, ɜ ɤɨɬɨɪɭɸ ɜɧɟɫɟɦ ɜɫɟ 
ɧɚɝɪɭɡɤɢ, ɭɦɧɨɠɟɧɧɵɟ ɧɚ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɝɪɭɡɤɟ. 
 





ɋɢɥɚ, ɤɇ ɉɥɟɱɨ, ɦ Ɇɨɦɟɧɬ, ɤɇɦ 
Ɍɜ 1  ͳͳ͵Ͳͳ,ͳʹ 14 158215,7 
Ɍɧ 1  ͵ͳ͵,ͻʹ -2,67 -838,2 
Gɛ 0,95  ͵͹ͷ͹,ͷͺ -9 -33818,2 
Gɩɥ 0,95  ͳ͹ͳͷͺ,Ͳͻ -5,05 -86648,4 
Wɜɡɜ 1  ʹͺͶͲ,ʹͶ 0 0 
Wɮ 1  ͵ͻʹͶ,ͲͲ 7,88 30921,1 
Eɧ 1,2  ͳͲͷ,͹͸ 5 528,8 
Wɜɨɥɧ 1  ʹͺ,ͳ͸ 46,60 1317,0 
Qɡ 1  ͳ͵Ͷ͸,͸͸ -7,69 -10355,8 
Eɩɚɫ 0,8   -1 -900,4 
   ∑  ∑Ɇ=58421,7 
 
Ɋɚɫɱёɬ ɤɪɚɟɜɵɯ ɧɚɩɪɹɠɟɧɢɣ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɥɭɱɚɹ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɨɦ 
ɫɟɱɟɧɢɢ ɩɥɨɬɢɧɵ (ɩɪɢ ɪɚɫɱёɬɟ ɧɚ 1 ɩɨɝɨɧɧɵɣ ɦɟɬɪ ɞɥɢɧɵ) ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɚɦ: 
Ⱦɥɹ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ: 
ɇɨɪɦɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɳɚɞɤɟ: 
99 
 
 𝜎௨௬ = − ே஻ + ଺∙∑ ெ஻మ = − ଵହସଽ଼,଴ଽଷ଺,ଶ + ଺∙ͷͺͶʹͳ,͹ଷ଺,ଶమ = −ͳ͸Ͳ,͸ ˍʞ˃,            (6.83) 
 
ɝɞɟ ܰ – ɫɭɦɦɚ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ; ܯ – ɫɭɦɦɚ ɦɨɦɟɧɬɨɜ ɜɫɟɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ; ܤ – ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ. 
ɇɨɪɦɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɜɟɪɬɢɤɚɥɶɧɨɣ ɩɥɨɳɚɞɤɟ: 
 𝜎௫௨ = 𝜎௬௨ ∙ ݉௨ଶ − ߛ௪ ∙ ܪௗ௨ ∙ ሺͳ − ݉௨ଶሻ = −ͳͷͺͻ,ͳ͵ ∙ Ͳ − ͳͲ ∙ Ͷͺ ∙ ሺͳ − Ͳሻ = = −ͶͺͲ ˍʞ˃ ,                                                                                                           (6.84) 
 
ɝɞɟ ߛ௪ = ͳͲ ɤɇ/ɦ3 – ɭɞɟɥɶɧɵɣ ɜɟɫ ɜɨɞɵ; ܪௗ௨ = ∇ʜʞʢ − ∇˒ˑˇˑ˛˅˞ = ͳͺͶ − ͳ͵͸ = Ͷͺ ˏ –ɧɚɩɨɪ ɧɚɞ ɪɚɫɱёɬɧɵɦ ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ; ݉௨ = tg ߙଵ, ɝɞɟ ߙଵ – ɭɝɨɥ ɦɟɠɞɭ ɧɚɩɨɪɧɨɣ ɝɪɚɧɶɸ ɢ ɜɟɪɬɢɤɚɥɶɸ. Ɍɚɤ ɤɚɤ ɭ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɧɚɩɨɪɧɚɹ ɝɪɚɧɶ ɜɟɪɬɢɤɚɥɶɧɚ, ɬɨ tg ߙଵ = Ͳ. Ʉɚɫɚɬɟɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɳɚɞɤɟ: 
 𝜏௫௬௨ = (ߛ௪ ∙ ܪௗ௨ + 𝜎௬௨൯ ∙ ݉௨ = Ͳ.                                                                    (6.85) 
 
Ƚɥɚɜɧɨɟ ɧɚɩɪɹɠɟɧɢɟ: 
 𝜎ଵ௨ = 𝜎௬௨ ∙ ሺͳ + ݉௨ଶሻ + ߛ௪ ∙ ܪௗ௨ ∙ ݉௨ଶ = −ͳ͸Ͳ,͸ ∙ ሺͳ + Ͳሻ + ͳͲ ∙ Ͷͺ ∙ Ͳ = = −ͳ͸Ͳ,͸ ˍʞ˃.                                                                                                        (6.86) 
 
Ƚɥɚɜɧɨɟ ɧɚɩɪɹɠɟɧɢɟ: 
 𝜎ଷ௨ = −ߛ௪ ∙ ܪௗ௨ = −ͳͲ ∙ Ͷͺ = −ͶͺͲ ˍʜ/ˏଶ.                                               (6.87) 
 
Ⱦɥɹ ɧɢɡɨɜɨɣ ɝɪɚɧɢ ɚɧɚɥɨɝɢɱɧɨ. 
ɇɨɪɦɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɳɚɞɤɟ: 
 𝜎௬௧ = − ே஻ − ଺∙∑ ெ஻మ = − ଵହସଽ଼,଴ଽଷ଺,ଶ − ଺∙ହ଼ସଶଵ,଻ଷ଺,ଶమ = −͸ͻͷ,ͺ͹ ˍʜ/ˏଶ.                  (6.88) 
 
ɇɨɪɦɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɜɟɪɬɢɤɚɥɶɧɨɣ ɩɥɨɳɚɞɤɟ: 
            𝜎௫௧ = 𝜎௬௧ ∙ ݉௧ଶ − ߛ௪ ∙ ܪௗ௧ ∙ ሺͳ − ݉௧ଶሻ = −͸ͻͷ,ͺ͹ ∙ Ͳ,͹ͷଶ − ͳͲ ∙ ͺ ∙  ∙ ሺͳ − Ͳ,͹ͷଶሻ = −Ͷʹ͸,Ͷʹ ˍʜ/ˏଶ,                                                                            (6.89) 
 
ɝɞɟ ݉௧ = t݃ ߙଶ ; ߙଶ = ͷ͵º – ɭɝɨɥ ɦɟɠɞɭ ɧɢɡɨɜɨɣ ɝɪɚɧɶɸ ɢ ɝɨɪɢɡɨɧɬɚɥɶɸ;  
100 
 
ܪௗ௧ = ∇ʢʜʐ௠𝑖௡ − ∇˒ˑˇˑ˛˅˞ = ͳͶͶ − ͳ͵͸ = ͺ ˏ –ɧɚɩɨɪ ɧɚɞ ɪɚɫɱёɬɧɵɦ ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ. 
Ʉɚɫɚɬɟɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɳɚɞɤɟ: 
 𝜏௫௬௧ = −(ߛ௪ ∙ ܪ௧ௗ + 𝜎௧௬൯ ∙ ݉௧ = −ሺͳͲ ∙ ͺ − ͸ͻͷ,ͺ͹ሻ ∙ Ͳ,͹ͷ =  = Ͷ͸ͳ,ͻͲ ˍʜ/ˏଶ.                                                                                                    (6.90) 
 
Ƚɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɟ: 
 𝜎ଷ௧ = 𝜎௬௧ ∙ ሺͳ + ݉௧ଶሻ + ߛ௪ ∙ ܪ௧ௗ ∙ ݉௧ଶ = −͸ͻͷ,ͺ͹ ∙ ሺͳ + Ͳ,͹ͷଶሻ + ͳͲ ∙  ∙ ͺ ∙ Ͳ,͹ͷଶ = −ͳͲͶʹ,ʹͻ ˍʜ/ˏଶ,                                                                            (6.91) 
 𝜎ଵ௧ = −ߛ௪ ∙ ܪௗ௧ = −ͳͲ ∙ ͺ = −ͺͲ ˍʜ/ˏଶ.                                                     (6.92) 
 
Ⱦɥɹ ɧɚɝɥɹɞɧɨɫɬɢ ɜɫɟ ɪɚɫɱёɬɵ ɫɜɟɞёɦ ɜ ɬɚɛɥɢɰɭ 6.5. 
 
Ɍɚɛɥɢɰɚ 6.5 – ɇɚɩɪɹɠɟɧɢɹ, ɜɨɡɧɢɤɚɸɳɢɟ ɜ ɩɥɨɬɢɧɟ 
Ƚɪɚɧɶ ɇɚɩɪɹɠɟɧɢɟ Ɂɧɚɱɟɧɢɟ, ɤɉɚ 
ȼɟɪɯɨɜɚɹ 
σ୳୷ −ͳ͸Ͳ,͸ σ୶୳ −ͶͺͲ  τ୶୷୳  0 σଵ୳ −ͳ͸Ͳ,͸ σଷ୳ −ͶͺͲ 
ɇɢɡɨɜɚɹ 
σ୷୲  −͸ͻͷ,ͺ͹ σ୶୲  −Ͷʹ͸,Ͷʹ τ୶୷୲  Ͷ͸ͳ,ͻͲ σଵ୲  −ͺͲ σଷ୲  −ͳͲͶʹ,ʹͻ 
 
6.9 Ʉɪɢɬɟɪɢɢ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ 
 
ɉɨɫɥɟ ɨɩɪɟɞɟɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɣ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ, 
ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ ɫɨɨɪɭɠɟɧɢɟ ɧɚ ɩɪɨɱɧɨɫɬɶ, ɞɨɥɠɧɵ ɜɵɩɨɥɧɹɬɶɫɹ 
ɫɥɟɞɭɸɳɢɟ ɭɫɥɨɜɢɹ: 
1. ȼɨ ɜɫɟɯ ɬɨɱɤɚɯ ɩɥɨɬɢɧɵ: 
 ߛ௡  ∙ ߛ௟௖ ∙ |𝜎ଷ| ൑ ߛ௖ௗ ∙ ܴ௕ ,                                                                             (6.93) 
 
ɝɞɟ ߛ௡ = ͳ,ʹͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɡɧɚɱɟɧɢɸ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ;  ߛ௟௖ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ, ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱёɬɧɨɝɨ ɫɥɭɱɚɹ ߛ௟௖ = ͳ; ߛ௖ௗ – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ, ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ ߛ௖ௗ =ͳ. 
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 ܴ௕ ൒ ଵ,ଶହ∙ଵ∙ଵ଴ସଶ,ଶଽଵ = ͳ͵͹ͳ,Ͷ͵ˍʜ/ˏଶ.                                                               (6.94) ɂɡ ɞɚɧɧɨɝɨ ɭɫɥɨɜɢɹ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦ ɛɟɬɨɧ ɤɥɚɫɫɚ ȼ=5 ɫ 
ɪɚɫɱёɬɧɵɦ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ ɛɟɬɨɧɚ ɧɚ ɫɠɚɬɢɟ ܴ௕ = ʹͺͲͲ ˍʜ/ˏଶ, 
 ʹͺͲͲ ˍʜ/ˏଶ  ൒ ͳ͵͹ͳ,Ͷ͵ ˍʜ/ˏଶ. 
 
2. ɇɚ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɧɟ ɞɨɥɠɧɨ ɛɵɬɶ ɪɚɫɬɹɝɢɜɚɸɳɢɯ 
ɧɚɩɪɹɠɟɧɢɣ: 
 𝜎′௬ < Ͳ ,                                                                                                             (6.95) 
 −ͳ͸Ͳ,͸ ˍʜ/ˏଶ < Ͳ- ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɟɧɨ. 
 
3. ȼ ɡɨɧɟ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ: 
 |𝜎௬௨| ൒ Ͳ,ʹͷ ∙ ߛ௪ ∙ ܪௗ௨,                                                                                  (6.96) 
 ͳ͸Ͳ,͸ ൒ Ͳ,ʹͷ ∙ ͳͲ ∙ ሺͳͺͶ − ͳ͵͸ሻ, 
 ͳ͸Ͳ,͸ ˍʜ/ˏଶ ൒ ͳʹͲ ˍʜ/ˏଶ.  
 
ȼɫɟ ɭɫɥɨɜɢɹ ɜɵɩɨɥɧɹɸɬɫɹ, ɫɨɨɪɭɠɟɧɢɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɹɦɢ 
ɩɪɨɱɧɨɫɬɢ. 
 
6.10 Ɋɚɫɱёɬ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ 
 
ɍɫɬɨɣɱɢɜɨɫɬɶ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ ɨɩɪɟɞɟɥɹɟɬɫɹ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɶɸ 
ɨɫɧɨɜɚɧɢɹ, ɬɨ ɟɫɬɶ ɟɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ ɫɞɜɢɝɭ ɫɨɨɪɭɠɟɧɢɹ. ɉɥɨɬɢɧɵ 
ɪɚɫɫɱɢɬɵɜɚɸɬ ɧɚ ɫɞɜɢɝ ɩɨ ɩɟɪɜɨɦɭ ɩɪɟɞɟɥɶɧɨɦɭ ɫɨɫɬɨɹɧɢɸ – ɩɨ ɩɨɬɟɪɟ ɧɟɫɭɳɟɣ 
ɫɩɨɫɨɛɧɨɫɬɢ. 
ɉɪɢ ɩɨɫɬɭɩɚɬɟɥɶɧɨɣ ɮɨɪɦɟ ɫɞɜɢɝɚ ɩɥɨɬɢɧɚ ɛɭɞɟɬ ɭɫɬɨɣɱɢɜɚ, ɟɫɥɢ 
ɜɵɩɨɥɧɹɟɬɫɹ ɭɫɥɨɜɢɟ: 
  ோ∙ఊ೎೏ி∙ఊ೗೎ ൒ ߛ௡ ,                                                                                                            (6.97) 
 
ɝɞɟ ܴ = (ܩɩɥ + ܩȻ − ɜܹɡɜ − ɮܹ + ܳɡ൯ ∙ tan 𝜑 + ܿ ∙ 𝜔 + ܧ˒˃˔ ∙ ߛ௖′ = ሺͳ͹ͳͷͺ,Ͳͻ +͵͵͹ͷ͹,ͷͺ − ʹͺͶͲ,ʹͶ − ͵ͻʹͶ,ͲͲ + ͳ͵Ͷ͸,͸͸ሻ ∙ Ͳ,͹ͺ + ͻͷ ∙ ͵͸,ʹ + ͻͲͲ,͵ͻ ∙ Ͳ,͹ = = ͳ͸ͳͷ͸,ͺͻ ˍʜ/ˏ,  
 
ɝɞɟ ݐ݃𝜑 = Ͳ,͹ͺ– ɜɧɭɬɪɟɧɧɟɟ ɬɪɟɧɢɟ ɞɥɹ ɫɤɚɥɵ ɜ ɨɫɧɨɜɚɧɢɢ (ɩɟɫɱɚɧɢɤ); ܿ = ͻͷ ɤɇ/ɦଶ– ɫɰɟɩɥɟɧɢɟ ɞɥɹ ɩɟɫɱɚɧɢɤɚ; 
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𝜔 = ܤɩ ∙ ͳ = ͵͸,ʹɦଶ – ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ ɩɪɨɟɤɰɢɹ ɩɥɨɳɚɞɢ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ, ɩɪɢ ɪɚɫɱёɬɟ ɧɚ 1 ɩɨɝɨɧɧɵɣ ɦɟɬɪ; ߛ௖′ = Ͳ,͹ – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɹ ɪɚɛɨɬɵ ɞɥɹ ɩɚɫɫɢɜɧɨɝɨ ɞɚɜɥɟɧɢɹ ɝɪɭɧɬɚ. ܨ = ɜܶ − ɧܶ + ɜܹɨɥ + ܧɧ = ͳͳ͵Ͳͳ,ͳʹ − ͵ͳ͵,ͻʹ + ʹͺ,ʹ͸ + ͳͲͷ,͹͸ = ͳͳͳʹͳ,ʹʹ ɤɇɦ .  
 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɭɫɥɨɜɢɟ ɧɚ ɫɞɜɢɝ: 
 ͳ͸ͳͷ͸,ͺͻ ∙ Ͳ,ͻͷͳͳͳʹͳ,ʹʹ ∙ ͳ ൒ ͳ,ʹͷ. 
 ͳ,͵͹ ൒ ͳ,ʹͷ  – ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ.  
 
ɉɨ ɩɪɨɜɟɞёɧɧɵɦ ɩɪɨɜɟɪɤɚɦ ɦɨɠɟɦ ɭɬɜɟɪɠɞɚɬɶ, ɱɬɨ ɜɵɛɪɚɧɧɵɣ ɩɪɨɮɢɥɶ 
ɩɥɨɬɢɧɵ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɹɦ ɩɪɨɱɧɨɫɬɢ ɢ ɧɚɞёɠɧɨɫɬɢ ɩɪɢ ɨɫɧɨɜɧɨɦ 
ɫɨɱɟɬɚɧɢɢ ɧɚɝɪɭɡɨɤ. Ⱥ ɬɚɤɠɟ ɹɜɥɹɟɬɫɹ ɷɤɨɧɨɦɢɱɧɵɦ. Ɂɚɩɚɫ ɩɨ ɧɚɞёɠɧɨɫɬɢ 




















7 Ɉɯɪɚɧɚ ɬɪɭɞɚ. ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ. Ɉɯɪɚɧɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 
 
7.1 Ȼɟɡɨɩɚɫɧɨɫɬɶ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ  
 
Ɉɞɧɨɣ ɢɡ ɜɚɠɧɟɣɲɢɯ ɡɚɞɚɱ ɫɥɭɠɛɵ ɷɤɫɩɥɭɚɬɚɰɢɢ Ƚɗɋ ɹɜɥɹɟɬɫɹ 
ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ. ɉɨɫɥɟɞɫɬɜɢɹ ɚɜɚɪɢɣ 
ɧɚ Ƚɗɋ ɦɨɝɭɬ ɛɵɬɶ ɤɚɬɚɫɬɪɨɮɢɱɟɫɤɢɦɢ ɞɥɹ ɜɫɟɝɨ ɪɟɝɢɨɧɚ, ɩɨɷɬɨɦɭ ɨɛɟɫɩɟɱɟɧɢɟ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ ɹɜɥɹɟɬɫɹ ɡɚɞɚɱɟɣ ɨɛɳɟɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ. 
Ⱦɟɹɬɟɥɶɧɨɫɬɶ ɫɥɭɠɛɵ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ȽɌɋ 
ɪɟɝɭɥɢɪɭɟɬɫɹ ɩɨɥɨɠɟɧɢɹɦɢ ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɝɥɚɦɟɧɬɨɜ, ɡɚɤɨɧɨɜ, ɫɬɚɧɞɚɪɬɨɜ, 
ɦɟɫɬɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɢ ɞɨɥɠɧɨɫɬɧɵɯ ɢɧɫɬɪɭɤɰɢɣ. Ɉɫɧɨɜɧɵɦ, ɢɡ ɤɨɬɨɪɵɯ 
ɹɜɥɹɟɬɫɹ Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ «Ɉ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ». 
Ɍɪɟɛɨɜɚɧɢɟɦ ɷɬɨɝɨ ɡɚɤɨɧɚ ɹɜɥɹɟɬɫɹ ɫɨɫɬɚɜɥɟɧɢɟ Ⱦɟɤɥɚɪɚɰɢɢ ɨ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ȽɌɋ, ɤɨɬɨɪɨɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨɥɨɠɟɧɢɟɦ, ɭɬɜɟɪɠɞɟɧɧɵɦ ɉɪɚɜɢɬɟɥɶɫɬɜɨɦ ɊɎ. 
Ⱦɚɧɧɨɟ ɉɨɥɨɠɟɧɢɟ ɨɩɪɟɞɟɥɹɟɬ ɫɨɞɟɪɠɚɧɢɟ, ɩɨɪɹɞɨɤ ɫɨɫɬɚɜɥɟɧɢɹ Ⱦɟɤɥɚɪɚɰɢɢ ɨ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ. Ɉɫɭɳɟɫɬɜɥɟɧɢɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɷɤɫɩɟɪɬɢɡɵ ɹɜɥɹɟɬɫɹ 
ɨɛɹɡɚɬɟɥɶɧɵɦ ɞɥɹ ȽɌɋ ɩɪɢ ɢɯ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ, ɫɬɪɨɢɬɟɥɶɫɬɜɟ, ɜɜɨɞɟ ɜ 
ɷɤɫɩɥɭɚɬɚɰɢɸ, ɷɤɫɩɥɭɚɬɚɰɢɢ, ɜɵɜɨɞɟ ɢɡ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɚ ɬɚɤɠɟ ɩɨɫɥɟ 
ɪɟɤɨɧɫɬɪɭɤɰɢɢ, ɤɚɩɢɬɚɥɶɧɨɦ ɪɟɦɨɧɬɟ, ɜɨɫɫɬɚɧɨɜɥɟɧɢɢ ɢɥɢ ɤɨɧɫɟɪɜɚɰɢɢ.  
Ɉɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɟɫɟɬ ɫɨɛɫɬɜɟɧɧɢɤ 
ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. Ʉɨɧɬɪɨɥɶ ɫɨɫɬɨɹɧɢɹ ɨɫɧɨɜɧɵɯ ɫɨɨɪɭɠɟɧɢɣ Ƚɗɋ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɤɨɧɬɪɨɥɶɧɨ-ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɚɩɩɚɪɚɬɭɪɨɣ (ɄɂȺ). ȼ ɫɨɫɬɚɜ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɝɨ ɩɟɪɫɨɧɚɥɚ ɜɯɨɞɢɬ ɫɩɟɰɢɚɥɶɧɨɟ ɩɨɞɪɚɡɞɟɥɟɧɢɟ, ɡɚɞɚɱɚ 
ɤɨɬɨɪɨɝɨ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɢɡɦɟɪɟɧɢɢ ɫ ɩɨɦɨɳɶɸ ɄɂȺ ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ 
ɩɨɤɚɡɚɬɟɥɟɣ, ɜɢɡɭɚɥɶɧɵɣ ɨɫɦɨɬɪ ɢ ɨɰɟɧɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ ɧɚ ɨɫɧɨɜɟ ɚɧɚɥɢɡɚ 
ɩɨɥɭɱɟɧɧɵɯ ɞɚɧɧɵɯ.  
ɇɚ ɨɫɧɨɜɚɧɢɢ ɜɵɲɟ ɩɟɪɟɱɢɫɥɟɧɧɨɝɨ ɢ Ⱥɤɬɟ ɨɛɫɥɟɞɨɜɚɧɢɹ ɫɨɫɬɨɹɧɢɹ ȽɌɋ 
ɫɨɫɬɚɜɥɹɟɬɫɹ Ⱦɟɤɥɚɪɚɰɢɹ ɨ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɜ ɤɨɬɨɪɨɣ ɨɩɢɫɚɧɨ ɨɛɨɫɧɨɜɚɧɢɟ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɣ, ɢɯ ɫɨɨɬɜɟɬɫɬɜɢɟ ɤɪɢɬɟɪɢɹɦ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɩɪɨɟɤɬɭ, 
ɞɟɣɫɬɜɭɸɳɢɦ ɧɨɪɦɚɦ ɢ ɩɪɚɜɢɥɚɦ, ɚ ɬɚɤɠɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɯɚɪɚɤɬɟɪ ɢ ɦɚɫɲɬɚɛɵ 
ɜɨɡɦɨɠɧɵɯ ɚɜɚɪɢɣɧɵɯ ɫɢɬɭɚɰɢɣ ɢ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɩɪɟɞɨɬɜɪɚɳɟɧɢɸ ɢ 
ɥɢɤɜɢɞɚɰɢɸ ɹɜɥɟɧɢɣ ɩɪɟɩɹɬɫɬɜɭɸɳɢɯ ɛɟɡɨɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ.  
 
7.2 Ɍɪɟɛɨɜɚɧɢɹ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɢ ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɥɹ                      
ɪɚɛɨɬɧɢɤɨɜ Ƚɗɋ 
 
7.2.1 Ɉɛɳɢɟ ɩɨɥɨɠɟɧɢɹ 
 
ɉɪɚɜɢɥɶɧɨ ɨɪɝɚɧɢɡɨɜɚɧɧɚɹ ɪɚɛɨɬɚ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɭɞɚ 
ɩɨɜɵɲɚɟɬ ɞɢɫɰɢɩɥɢɧɢɪɨɜɚɧɧɨɫɬɶ ɪɚɛɨɬɧɢɤɨɜ, ɱɬɨ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɜɟɞɟɬ ɤ 
ɩɨɜɵɲɟɧɢɸ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɬɪɭɞɚ, ɫɧɢɠɟɧɢɸ ɤɨɥɢɱɟɫɬɜɚ ɧɟɫɱɚɫɬɧɵɯ 
ɫɥɭɱɚɟɜ, ɩɨɥɨɦɨɤ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɢɧɵɯ ɧɟɲɬɚɬɧɵɯ ɫɢɬɭɚɰɢɣ, ɬɨ ɟɫɬɶ ɩɨɜɵɲɚɟɬ 
ɜ ɤɨɧɟɱɧɨɦ ɢɬɨɝɟ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɚ. ɍɩɪɚɜɥɟɧɢɟ ɨɯɪɚɧɨɣ ɬɪɭɞɚ ɜ 
ɨɪɝɚɧɢɡɚɰɢɢ ɨɫɭɳɟɫɬɜɥɹɟɬ ɪɚɛɨɬɨɞɚɬɟɥɶ. 
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Ɉɞɧɨɣ ɢɡ ɨɫɧɨɜɧɵɯ ɡɚɞɚɱ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɵɯ ɭɫɥɨɜɢɣ ɬɪɭɞɚ ɧɚ 
Ƚɗɋ ɹɜɥɹɟɬɫɹ ɫɨɡɞɚɧɢɟ ɫɬɪɭɤɬɭɪɧɨɝɨ ɩɨɞɪɚɡɞɟɥɟɧɢɹ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɢ ɬɟɯɧɢɤɟ 
ɛɟɡɨɩɚɫɧɨɫɬɢ.  
ɋɥɭɠɛɚ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɢ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜɵɩɨɥɧɹɟɬ ɫɥɟɞɭɸɳɢɟ 
ɤɥɸɱɟɜɵɟ ɡɚɞɚɱɢ: 
 ɨɩɪɟɞɟɥɹɟɬ ɰɟɥɢ, ɡɚɞɚɱɢ ɢ ɩɨɥɢɬɢɤɭ ɨɪɝɚɧɢɡɚɰɢɢ ɜ ɨɛɥɚɫɬɢ ɨɯɪɚɧɵ 
ɬɪɭɞɚ;  
 ɭɱɚɫɬɢɟ ɜ ɨɪɝɚɧɢɡɚɰɢɢ ɪɚɛɨɬ ɧɚ ɨɛɨɪɭɞɨɜɚɧɢɢ ɢ ɫɨɨɪɭɠɟɧɢɹɯ Ƚɗɋ;  
 ɨɬɜɟɬɫɬɜɟɧɧɵɣ ɡɚ ɨɯɪɚɧɭ ɬɪɭɞɚ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ - ɪɚɛɨɬɨɞɚɬɟɥɶ; 
 ɪɚɡɪɚɛɨɬɤɚ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ. 
Ⱦɥɹ ɜɫɟɯ ɪɚɛɨɬɧɢɤɨɜ ɫɬɚɧɰɢɢ ɜ ɨɛɹɡɚɬɟɥɶɧɨɦ ɩɨɪɹɞɤɟ ɪɚɡɪɚɛɚɬɵɜɚɸɬɫɹ 
ɞɥɹ ɪɚɛɨɱɟɝɨ ɩɟɪɫɨɧɚɥɚ – ɞɨɥɠɧɨɫɬɧɵɟ ɢɧɫɬɪɭɤɰɢɢ, ɚ ɬɚɤɠɟ ɞɥɹ ɜɫɟɯ ɪɚɛɨɬɧɢɤɨɜ 
ɫɬɚɧɰɢɢ – ɨɯɪɚɧɚ ɬɪɭɞɚ. ȼɫɟ ɪɚɛɨɬɧɢɤɢ ɫɬɚɧɰɢɢ ɞɨɥɠɧɵ ɩɪɢ ɢɫɩɨɥɧɟɧɢɢ ɫɜɨɢɯ 
ɫɥɭɠɟɛɧɵɯ ɨɛɹɡɚɧɧɨɫɬɟɣ ɞɨɥɠɧɵ ɪɭɤɨɜɨɞɫɬɜɨɜɚɬɶɫɹ ɞɚɧɧɵɦɢ ɞɨɤɭɦɟɧɬɚɦɢ. 
ɂɧɫɬɪɭɤɰɢɢ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɦɨɝɭɬ ɪɚɡɪɚɛɚɬɵɜɚɬɶɫɹ ɤɚɤ ɞɥɹ ɪɚɛɨɬɧɢɤɨɜ 
ɨɬɞɟɥɶɧɵɯ ɩɪɨɮɟɫɫɢɣ, ɬɚɤ ɢ ɧɚ ɨɬɞɟɥɶɧɵɟ ɜɢɞɵ ɪɚɛɨɬ. Ɉɧɢ ɪɚɡɪɚɛɚɬɵɜɚɸɬɫɹ ɧɚ 
ɨɫɧɨɜɟ ɦɟɠɨɬɪɚɫɥɟɜɵɯ ɢ ɨɬɪɚɫɥɟɜɵɯ ɩɪɚɜɢɥ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ, ɬɢɩɨɜɵɯ 
ɢɧɫɬɪɭɤɰɢɣ, ɬɪɟɛɨɜɚɧɢɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɢɡɥɨɠɟɧɧɵɯ ɜ ɬɟɯɧɢɱɟɫɤɨɣ 
ɞɨɤɭɦɟɧɬɚɰɢɢ ɡɚɜɨɞɚ - ɢɡɝɨɬɨɜɢɬɟɥɹ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɫ ɤɨɬɨɪɵɦ ɢɦɟɸɬ ɞɟɥɨ 
ɪɚɛɨɬɧɢɤɢ, ɫ ɭɱɟɬɨɦ ɤɨɧɤɪɟɬɧɵɯ ɭɫɥɨɜɢɣ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɬ.ɞ. Ʉɚɠɞɨɣ 
ɢɧɫɬɪɭɤɰɢɢ ɩɪɢɫɜɚɢɜɚɟɬɫɹ ɧɚɢɦɟɧɨɜɚɧɢɟ ɢ ɧɨɦɟɪ.  
Ⱦɨɥɠɧɨɫɬɧɵɟ ɞɨɤɭɦɟɧɬɵ ɪɚɡɪɚɛɚɬɵɜɚɸɬɫɹ ɧɚ ɨɫɧɨɜɟ ɞɟɣɫɬɜɭɸɳɢɯ 
ɧɨɪɦɚɬɢɜɧɨ-ɩɪɚɜɨɜɵɯ ɚɤɬɨɜ ɩɨ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɨɯɪɚɧɟ ɬɪɭɞɚ: 
 Ɍɪɭɞɨɜɨɣ ɤɨɞɟɤɫ ɊɎ;  
 ȽɈɋɌ 12.0.230-2007 «ɋɢɫɬɟɦɚ ɫɬɚɧɞɚɪɬɨɜ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɭɞɚ. 
ɋɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɨɯɪɚɧɨɣ ɬɪɭɞɚ. Ɉɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ»; 
 ɪɚɫɩɨɪɹɠɟɧɢɟ ɊȺɈ ȿɗɋ Ɋɨɫɫɢɢ ɨɬ 14.01.98 № 5ɪ «Ɉɛ ɭɬɜɟɪɠɞɟɧɢɢ 
ɉɨɥɨɠɟɧɢɹ ɨ ɋɍɈɌ»; 
 ɉɪɚɜɢɥɚ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ. ɍɬɜ. 
ɩɪɢɤɚɡɨɦ Ɇɢɧɢɫɬɟɪɫɬɜɨɦ ɬɪɭɞɚ ɢ ɫɨɰɢɚɥɶɧɨɣ ɡɚɳɢɬɵ ɊɎ ɨɬ 24.07.2013 №328; 
 ɊȾ 153-34.0-03.301-00 – «ɉɪɚɜɢɥɚ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɥɹ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɩɪɟɞɩɪɢɹɬɢɣ»; 
 Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ ɨɬ 22.07.2008 №123-ɎɁ «Ɍɟɯɧɢɱɟɫɤɢɣ 
ɪɟɝɥɚɦɟɧɬ ɨ ɬɪɟɛɨɜɚɧɢɹɯ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ; 
 ɞɪɭɝɢɟ ɧɨɪɦɚɬɢɜɧɵɟ ɞɨɤɭɦɟɧɬɵ ɜ ɫɮɟɪɟ ɨɯɪɚɧɵ ɬɪɭɞɚ. 
Ɋɭɤɨɜɨɞɢɬɟɥɢ ɢ ɪɚɛɨɬɧɢɤɢ ɩɪɟɞɩɪɢɹɬɢɹ ɧɟɫɭɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
Ɂɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɞɢɫɰɢɩɥɢɧɚɪɧɭɸ, ɝɪɚɠɞɚɧɫɤɭɸ, 
ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɭɸ ɢ ɭɝɨɥɨɜɧɭɸ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɧɟɜɵɩɨɥɧɟɧɢɟ ɞɨɥɠɧɨɫɬɧɵɯ 
ɢ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɨɛɹɡɚɧɧɨɫɬɟɣ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ, ɟɫɥɢ ɷɬɨ ɦɨɝɥɨ ɩɪɢɜɟɫɬɢ ɢɥɢ 
ɩɪɢɜɟɥɨ ɤ ɧɟɫɱɚɫɬɧɵɦ ɫɥɭɱɚɹɦ, ɡɚɛɨɥɟɜɚɧɢɹɦ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ, ɚɜɚɪɢɹɦ, 




7.2.2 Ɉɯɪɚɧɚ ɬɪɭɞɚ Ƚɗɋ   
 
Ɉɫɧɨɜɧɨɣ ɰɟɥɶɸ ɜɧɟɞɪɟɧɢɹ ɩɪɚɜɢɥ ɨɯɪɚɧɵ ɬɪɭɞɚ ɧɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 
ɫɥɟɞɭɟɬ ɫɱɢɬɚɬɶ ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɵɯ ɢ ɧɨɪɦɚɥɶɧɵɯ ɭɫɥɨɜɢɣ ɬɪɭɞɚ ɞɥɹ 
ɪɚɛɨɬɧɢɤɨɜ ɧɚ ɜɫɟɯ ɫɬɚɞɢɹɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɪɨɰɟɫɫɚ; ɫɨɯɪɚɧɟɧɢɟ ɠɢɡɧɢ ɢ 
ɡɞɨɪɨɜɶɹ ɪɚɛɨɬɚɸɳɢɯ, ɫɨɤɪɚɳɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɟɜ ɢ 
ɡɚɛɨɥɟɜɚɧɢɣ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ, ɚ ɬɚɤɠɟ ɩɪɟɞɭɩɪɟɠɞɟɧɢɟ ɜɨɡɦɨɠɧɨɫɬɢ ɢɯ 
ɜɨɡɧɢɤɧɨɜɟɧɢɹ. 
Ʉɨɧɬɪɨɥɶ ɡɚ ɜɵɩɨɥɧɟɧɢɟɦ ɬɪɟɛɨɜɚɧɢɣ ɧɨɪɦɚɬɢɜɨɜ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɪɭɤɨɜɨɞɢɬɟɥɹɦɢ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɢ ɩɨɞɪɚɡɞɟɥɟɧɢɹɦɢ ɧɚ 
ɜɫɟɯ ɫɬɭɩɟɧɹɯ ɭɩɪɚɜɥɟɧɢɹ. ɂɫɩɨɥɧɟɧɢɟ ɩɪɚɜɢɥ ɨɛɹɡɚɬɟɥɶɧɨ ɞɥɹ ɜɫɟɯ ɪɚɛɨɬɧɢɤɨɜ, 
ɫɜɹɡɚɧɧɵɯ ɫ ɷɤɫɩɥɭɚɬɚɰɢɟɣ ɫɨɨɪɭɠɟɧɢɣ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ, ɚ 
ɬɚɤɠɟ ɞɥɹ ɪɚɛɨɬɨɞɚɬɟɥɟɣ, ɜ ɜɟɞɟɧɢɢ ɤɨɬɨɪɵɯ ɧɚɯɨɞɹɬɫɹ ɧɚɡɜɚɧɧɵɟ ɪɚɛɨɬɧɢɤɢ. 
Ⱦɥɹ ɜɵɩɨɥɧɟɧɢɹ ɨ ɨɛɟɫɩɟɱɟɧɢɹ ɩɪɚɜɢɥ ɨɯɪɚɧɵ ɬɪɭɞɚ ɞɨɥɠɧɵ ɜɵɩɨɥɧɹɬɶɫɹ 
ɫɥɟɞɭɸɳɢɟ ɬɪɟɛɨɜɚɧɢɹ: 
 ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ, ɫɬɪɨɢɬɟɥɶɫɬɜɨ, ɪɟɤɨɧɫɬɪɭɤɰɢɹ ɢ ɪɟɦɨɧɬ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ, ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɝɨ ɢ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ Ƚɗɋ, ɬɟɪɪɢɬɨɪɢɹ ɢ ɚɤɜɚɬɨɪɢɹ ɜ ɡɨɧɟ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ Ƚɗɋ, ɚ 
ɬɚɤɠɟ ɨɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɫɪɟɞɫɬɜɚ ɦɟɯɚɧɢɡɚɰɢɢ ɢ 
ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɞɨɥɠɧɵ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɧɨɪɦɚɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ, ɬɪɟɛɨɜɚɧɢɹɦ 
ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɝɥɚɦɟɧɬɨɜ, ɫɬɚɧɞɚɪɬɨɜ; 
 ɩɪɢ ɫɥɭɱɚɟ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɧɟɪɚɫɱɟɬɧɵɯ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ 
ɫɢɬɭɚɰɢɣ ɞɨɥɠɧɵ ɛɵɬɶ ɜ ɩɨɫɬɨɹɧɧɨɣ ɝɨɬɨɜɧɨɫɬɢ ɤ ɢɫɩɨɥɶɡɨɜɚɧɢɸ 
ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɪɚɡɪɚɛɨɬɚɧɧɵɟ ɞɥɹ ɪɚɡɧɵɯ ɫɬɟɩɟɧɟɣ ɭɝɪɨɡɵ ɬɟɯɧɢɱɟɫɤɢɟ ɢ 
ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɟɪɫɨɧɚɥɚ Ƚɗɋ; 
 ɞɨɥɠɧɨ ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɨɛɭɫɬɪɨɣɫɬɜɨ ɫɩɟɰɢɚɥɶɧɵɯ 
ɛɟɡɨɩɚɫɧɵɯ (ɚɜɚɪɢɣɧɨ-ɫɩɚɫɚɬɟɥɶɧɵɯ) ɩɨɦɟɳɟɧɢɣ, ɪɚɫɫɱɢɬɚɧɧɵɯ ɧɚ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɲɬɚɬɧɵɣ ɫɨɫɬɚɜ ɩɟɪɫɨɧɚɥɚ; 
 ɩɨɞɪɚɡɞɟɥɟɧɢɹ Ƚɗɋ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɛɟɡɨɩɚɫɧɵɟ ɩɨɦɟɳɟɧɢɹ 
ɞɨɥɠɧɵ ɛɵɬɶ ɭɤɨɦɩɥɟɤɬɨɜɚɧɵ ɢɫɩɵɬɚɧɧɵɦɢ, ɝɨɬɨɜɵɦɢ ɤ ɢɫɩɨɥɶɡɨɜɚɧɢɸ 
ɡɚɳɢɬɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ, ɫɢɫɬɟɦɚɦɢ ɚɜɬɨɧɨɦɧɵɯ ɭɫɬɪɨɣɫɬɜ ɠɢɡɧɟɨɛɟɫɩɟɱɟɧɢɹ; ɚ 
ɬɚɤɠɟ ɫɪɟɞɫɬɜɚɦɢ ɨɤɚɡɚɧɢɹ ɩɟɪɜɨɣ ɦɟɞɢɰɢɧɫɤɨɣ ɩɨɦɨɳɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɞɟɣɫɬɜɭɸɳɢɦɢ ɩɪɚɜɢɥɚɦɢ ɢ ɧɨɪɦɚɦɢ. ɉɟɪɫɨɧɚɥ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ ɞɨɥɠɟɧ ɛɵɬɶ 
ɢɡɜɟɳɟɧ ɢ ɡɧɚɬɶ ɨɛ ɨɛɴɟɦɟ ɭɤɨɦɩɥɟɤɬɨɜɚɧɢɹ ɪɚɛɨɱɢɯ ɡɨɧ ɢ ɛɟɡɨɩɚɫɧɵɯ 
ɩɨɦɟɳɟɧɢɣ ɭɤɚɡɚɧɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ; 
 ɢɧɫɬɪɭɤɬɚɠɢ ɜɨ ɜɫɟɯ ɩɨɞɪɚɡɞɟɥɟɧɢɹɯ ɧɚ Ƚɗɋ ɞɨɥɠɧɵ ɩɪɨɢɡɜɨɞɢɬɶ 
ɬɨɥɶɤɨ ɜɵɫɨɤɨɤɜɚɥɢɮɢɰɢɪɨɜɚɧɧɵɟ ɪɚɛɨɬɧɢɤɢ; 
 ɨɪɝɚɧɢɡɚɰɢɹ ɫɨɛɥɸɞɟɧɢɹ ɪɚɛɨɬɧɢɤɚɦɢ ɝɢɝɢɟɧɵ ɬɪɭɞɚ ɧɚ ɪɚɛɨɱɢɯ 
ɦɟɫɬɚɯ ɢ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɨɦɟɳɟɧɢɹɯ; 
 ɧɚ ɤɚɠɞɨɦ ɪɚɛɨɱɟɦ ɦɟɫɬɟ ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɢ 
ɞɨɥɠɧɨɫɬɧɵɟ ɢɧɫɬɪɭɤɰɢɢ ɢ ɢɧɫɬɪɭɤɰɢɢ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɜ ɨɛɴɟɦɟ, 
ɨɛɹɡɚɬɟɥɶɧɨɦ ɞɥɹ ɞɚɧɧɨɣ ɞɨɥɠɧɨɫɬɢ ɢɥɢ ɩɪɨɮɟɫɫɢɢ; 
 ɩɟɪɫɨɧɚɥ, ɩɪɢɧɢɦɚɟɦɵɣ ɧɚ ɪɚɛɨɬɭ ɩɨ ɨɛɫɥɭɠɢɜɚɧɢɸ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ, ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɝɨ ɢ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɝɨ 
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ɨɛɨɪɭɞɨɜɚɧɢɹ, ɞɨɥɠɟɧ ɩɪɨɣɬɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɣ ɦɟɞɢɰɢɧɫɤɢɣ ɨɫɦɨɬɪ ɢ ɜ 
ɞɚɥɶɧɟɣɲɟɦ ɩɪɨɯɨɞɢɬɶ ɟɝɨ ɩɟɪɢɨɞɢɱɟɫɤɢ ɜ ɫɪɨɤɢ, ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɮɟɞɟɪɚɥɶɧɵɦ 
ɦɟɞɢɰɢɧɫɤɢɦ ɜɟɞɨɦɫɬɜɨɦ Ɋɨɫɫɢɢ; 
 ɩɟɪɫɨɧɚɥ Ƚɗɋ ɢ ɩɪɢɜɥɟɤɚɟɦɵɣ ɞɥɹ ɪɚɛɨɬ ɧɚ ɬɟɪɪɢɬɨɪɢɢ Ƚɗɋ 
ɨɪɝɚɧɢɡɚɰɢɣ ɨɛɹɡɚɧ ɡɧɚɬɶ ɬɪɟɛɨɜɚɧɢɹ ɨɯɪɚɧɵ ɬɪɭɞɚ, ɪɭɤɨɜɨɞɫɬɜɨɜɚɬɶɫɹ ɢ 
ɫɨɛɥɸɞɚɬɶ ɟɝɨ ɬɪɟɛɨɜɚɧɢɹ; 
 ɩɟɪɫɨɧɚɥ, ɢɫɩɨɥɶɡɭɸɳɢɣ ɜ ɫɜɨɟɣ ɪɚɛɨɬɟ ɫɬɚɧɨɱɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, 
ɢɧɫɬɪɭɦɟɧɬɵ ɢ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ, ɚ ɬɚɤɠɟ ɜɵɩɨɥɧɹɸɳɢɣ ɫɜɚɪɨɱɧɵɟ ɢ ɞɪɭɝɢɟ 
ɨɝɧɟɜɵɟ ɪɚɛɨɬɵ, ɨɛɹɡɚɧ ɡɧɚɬɶ ɢ ɢɫɩɨɥɧɹɬɶ ɬɪɟɛɨɜɚɧɢɹ ɩɪɚɜɢɥ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ 
ɪɚɛɨɬɟ ɫ ɢɧɫɬɪɭɦɟɧɬɨɦ ɢ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹɦɢ; 
 ɩɟɪɫɨɧɚɥ, ɞɨɩɭɫɤɚɟɦɵɣ ɤ ɪɚɛɨɬɟ ɜ ɩɨɦɟɳɟɧɢɹɯ, ɝɞɟ ɢɫɩɨɥɶɡɭɸɬɫɹ 
ɝɨɪɸɱɢɟ, ɬɨɤɫɢɱɧɵɟ ɢ ɜɡɪɵɜɨɨɩɚɫɧɵɟ ɦɚɬɟɪɢɚɥɵ, ɞɨɥɠɟɧ ɡɧɚɬɶ ɫɜɨɣɫɬɜɚ ɷɬɢɯ 
ɦɚɬɟɪɢɚɥɨɜ ɢ ɦɟɪɵ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɨɛɪɚɳɟɧɢɢ ɫ ɧɢɦɢ; 
 ɜɟɫɶ ɩɟɪɫɨɧɚɥ ɞɨɥɠɟɧ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧ ɫɩɟɰɨɞɟɠɞɨɣ, ɫɩɟɰɢɚɥɶɧɨɣ 
ɨɛɭɜɶɸ ɢ ɞɪɭɝɢɦɢ ɫɪɟɞɫɬɜɚɦɢ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɢ ɤɨɥɥɟɤɬɢɜɧɨɣ ɡɚɳɢɬɵ ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɵɩɨɥɧɹɟɦɵɯ ɪɚɛɨɬ ɫɨɝɥɚɫɧɨ ȽɈɋɌ 12.4.011 ɢ ɨɛɹɡɚɧ 
ɩɨɥɶɡɨɜɚɬɶɫɹ ɢɦɢ ɜɨ ɜɪɟɦɹ ɪɚɛɨɬɵ; 
 ɜɟɫɶ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɣ ɩɟɪɫɨɧɚɥ ɞɨɥɠɟɧ ɜɥɚɞɟɬɶ ɩɪɢɟɦɚɦɢ 
ɨɫɜɨɛɨɠɞɟɧɢɹ ɨɬ ɜɨɡɞɟɣɫɬɜɢɹ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɬɨɤɚ ɩɨɩɚɜɲɟɝɨ ɩɨɞ ɧɚɩɪɹɠɟɧɢɟ 
ɱɟɥɨɜɟɤɚ ɢ ɨɤɚɡɚɧɢɹ ɟɦɭ ɩɟɪɜɨɣ ɩɨɦɨɳɢ, ɚ ɬɚɤɠɟ ɨɤɚɡɚɧɢɹ ɬɚɤɨɣ ɩɨɦɨɳɢ 
ɩɨɫɬɪɚɞɚɜɲɢɦ ɩɪɢ ɞɪɭɝɢɯ ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɹɯ; 
 ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ ɧɚɯɨɠɞɟɧɢɟ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɢ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 
ɩɨɦɟɳɟɧɢɹɯ ɨɪɝɚɧɢɡɚɰɢɢ Ƚɗɋ ɥɢɰ, ɧɟ ɢɦɟɸɳɢɯ ɨɬɧɨɲɟɧɢɹ ɤ ɨɛɫɥɭɠɢɜɚɧɢɸ 
ɪɚɫɩɨɥɨɠɟɧɧɨɝɨ ɜ ɧɢɯ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɛɟɡ ɫɨɩɪɨɜɨɠɞɚɸɳɢɯ; 
 ɲɚɯɬɵ, ɤɨɥɨɞɰɵ ɢ ɲɭɪɮɵ ɞɨɥɠɧɵ ɛɵɬɶ ɡɚɤɪɵɬɵ ɩɪɨɱɧɵɦɢ ɢ 
ɩɥɨɬɧɵɦɢ ɳɢɬɚɦɢ ɢɥɢ ɢɦɟɬɶ ɨɝɪɚɠɞɟɧɢɹ. Ɍɪɚɧɲɟɢ ɢ ɤɨɬɥɨɜɚɧɵ ɜ ɦɟɫɬɟ 
ɩɪɨɯɨɞɚ ɥɸɞɟɣ ɞɨɥɠɧɵ ɛɵɬɶ ɨɝɪɚɠɞɟɧɵ; 
 ɡɚɳɢɬɧɵɟ ɨɝɪɚɠɞɟɧɢɹ ɫɥɟɞɭɟɬ ɨɤɪɚɲɢɜɚɬɶ ɜ ɠɟɥɬɵɣ ɰɜɟɬ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ȽɈɋɌ 12.4.026. Ɉɝɪɚɠɞɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɨɫɧɚɳɚɬɶ 
ɩɪɟɞɭɩɪɟɠɞɚɸɳɢɦɢ ɧɚɞɩɢɫɹɦɢ, ɡɧɚɤɚɦɢ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɚ ɬɚɤɠɟ ɫɢɝɧɚɥɶɧɵɦ 
ɨɫɜɟɳɟɧɢɟɦ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɦ ɜ ɬɟɦɧɨɟ ɜɪɟɦɹ ɫɭɬɨɤ ɯɨɪɨɲɭɸ ɜɢɞɢɦɨɫɬɶ 
ɦɟɫɬɚ ɨɝɪɚɠɞɟɧɢɹ ɫɨ ɜɫɟɯ ɫɬɨɪɨɧ ɜɨɡɦɨɠɧɨɝɨ ɩɪɨɟɡɞɚ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ ɢ 
ɩɪɨɯɨɞɚ ɩɟɲɟɯɨɞɨɜ; 
 ɤɭɪɟɧɢɟ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɢ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɨɦɟɳɟɧɢɹɯ 
ɪɚɡɪɟɲɚɟɬɫɹ ɬɨɥɶɤɨ ɜ ɫɩɟɰɢɚɥɶɧɨ ɨɛɨɪɭɞɨɜɚɧɧɵɯ ɦɟɫɬɚɯ, ɧɟ ɨɩɚɫɧɵɯ ɜ 
ɩɨɠɚɪɧɨɦ ɨɬɧɨɲɟɧɢɢ, ɩɪɢ ɫɨɛɥɸɞɟɧɢɢ ɧɟɨɛɯɨɞɢɦɵɯ ɦɟɪ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ. ɍ ɷɬɢɯ ɦɟɫɬ ɞɨɥɠɧɵ ɛɵɬɶ ɜɵɜɟɲɟɧɵ ɭɤɚɡɚɬɟɥɶɧɵɟ ɡɧɚɤɢ 
ɛɟɡɨɩɚɫɧɨɫɬɢ; 
 ɜ ɤɚɠɞɨɦ ɩɨɞɪɚɡɞɟɥɟɧɢɢ (ɭɱɚɫɬɤɟ) Ƚɗɋ ɞɨɥɠɧɵ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɵ 
ɦɟɫɬɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɫɪɟɞɫɬɜ ɞɥɹ ɨɤɚɡɚɧɢɹ ɩɟɪɜɨɣ ɦɟɞɢɰɢɧɫɤɨɣ ɩɨɦɨɳɢ 
(ɚɩɬɟɱɤɢ, ɧɨɫɢɥɤɢ, ɲɢɧɵ, ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ ɞɥɹ ɪɟɚɧɢɦɚɰɢɢ); 
 ɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɨɦɟɳɟɧɢɹɯ ɞɨɥɠɧɵ ɛɵɬɶ ɜɵɜɟɲɟɧɵ ɧɚ 
ɜɢɞɧɵɯ ɦɟɫɬɚɯ ɩɥɚɤɚɬɵ, ɧɚɝɥɹɞɧɨ ɢɥɥɸɫɬɪɢɪɭɸɳɢɟ ɛɟɡɨɩɚɫɧɵɟ ɦɟɬɨɞɵ 
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ɪɚɛɨɬɵ ɢ ɩɪɢɟɦɵ ɨɤɚɡɚɧɢɹ ɩɟɪɜɨɣ ɩɨɦɨɳɢ ɩɨɫɬɪɚɞɚɜɲɢɦ ɩɪɢ ɧɟɫɱɚɫɬɧɵɯ 
ɫɥɭɱɚɹɯ; 
 ɞɨ ɧɚɱɚɥɚ ɪɚɛɨɬɵ ɪɭɤɨɜɨɞɢɬɟɥɟɦ ɫɬɪɭɤɬɭɪɧɨɝɨ ɩɨɞɪɚɡɞɟɥɟɧɢɹ 
ɞɨɥɠɧɨ ɛɵɬɶ ɩɪɨɜɟɪɟɧɨ ɜɵɩɨɥɧɟɧɢɟ ɜɫɟɯ ɬɪɟɛɨɜɚɧɢɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, 
ɨɬɧɨɫɹɳɢɯɫɹ ɤ ɩɪɟɞɫɬɨɹɳɟɣ ɪɚɛɨɬɟ. ɉɪɢ ɧɟɫɨɛɥɸɞɟɧɢɢ ɷɬɨɝɨ ɩɨɥɨɠɟɧɢɹ ɢ 
ɧɟɨɛɟɫɩɟɱɟɧɢɢ ɩɟɪɫɨɧɚɥɚ ɧɟɨɛɯɨɞɢɦɵɦɢ ɫɪɟɞɫɬɜɚɦɢ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɡɚɳɢɬɵ 
ɧɟ ɪɚɡɪɟɲɚɟɬɫɹ ɩɪɢɫɬɭɩɚɬɶ ɤ ɪɚɛɨɬɟ; 
 ɧɟ ɪɚɡɪɟɲɚɟɬɫɹ ɜɟɞɟɧɢɟ ɪɚɛɨɬ ɧɚ ɧɟɨɫɬɚɧɨɜɥɟɧɧɵɯ ɦɟɯɚɧɢɡɦɚɯ ɢ 
ɨɛɨɪɭɞɨɜɚɧɢɢ; 
 ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ ɷɤɫɩɥɭɚɬɚɰɢɹ ɧɟɢɫɩɪɚɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ; 
 ɞɜɢɠɭɳɢɟɫɹ ɱɚɫɬɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɤ ɤɨɬɨɪɵɦ 
ɜɨɡɦɨɠɟɧ ɞɨɫɬɭɩ ɪɚɛɨɬɚɸɳɢɯ, ɞɨɥɠɧɵ ɢɦɟɬɶ ɡɚɳɢɬɧɨɟ ɨɝɪɚɠɞɟɧɢɟ, ɧɚɞɟɠɧɨɟ 
ɢ ɩɪɨɱɧɨ ɡɚɤɪɟɩɥɟɧɧɨɟ, ɧɟ ɨɝɪɚɧɢɱɢɜɚɸɳɟɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɜɨɡɦɨɠɧɨɫɬɟɣ 
ɨɛɨɪɭɞɨɜɚɧɢɹ; 
 ɪɚɛɨɬɧɢɤ ɨɛɹɡɚɧ ɡɧɚɬɶ, ɜɵɩɨɥɧɹɬɶ ɢ ɧɟɫɬɢ ɩɟɪɫɨɧɚɥɶɧɭɸ 
ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɧɚɪɭɲɟɧɢɟ ɬɪɟɛɨɜɚɧɢɣ ɡɚɤɨɧɨɞɚɬɟɥɶɧɵɯ ɢ ɢɧɵɯ 
ɧɨɪɦɚɬɢɜɧɵɯ ɚɤɬɨɜ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ; 
 ɪɚɛɨɬɵ ɧɚ ɝɢɞɪɨɷɧɟɪɝɟɬɢɱɟɫɤɨɦ, ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɦ, 
ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ ɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɹɯ Ƚɗɋ 
ɞɨɥɠɧɵ ɩɪɨɜɨɞɢɬɶɫɹ ɩɨ ɧɚɪɹɞɚɦ-ɞɨɩɭɫɤɚɦ ɢ (ɢɥɢ) ɪɚɫɩɨɪɹɠɟɧɢɹɦ; 
 ɭɱɟɬ ɢ ɪɟɝɢɫɬɪɚɰɢɸ ɪɚɛɨɬ ɩɨ ɧɚɪɹɞɚɦ ɢ ɪɚɫɩɨɪɹɠɟɧɢɹɦ ɜɟɞɟɬ 
ɞɟɠɭɪɧɵɣ ɩɟɪɫɨɧɚɥ ɜ "ɀɭɪɧɚɥɟ ɭɱɟɬɚ ɪɚɛɨɬ ɩɨ ɧɚɪɹɞɚɦ ɢ ɪɚɫɩɨɪɹɠɟɧɢɹɦ". 
ɉɪɢ ɨɬɫɭɬɫɬɜɢɢ ɞɟɠɭɪɧɨɝɨ ɩɟɪɫɨɧɚɥɚ ɭɱɟɬ ɢ ɪɟɝɢɫɬɪɚɰɢɸ ɪɚɛɨɬ ɜɟɞɟɬ 
ɪɚɛɨɬɧɢɤ, ɜɵɞɚɸɳɢɣ ɧɚɪɹɞ (ɨɬɞɚɸɳɢɣ ɪɚɫɩɨɪɹɠɟɧɢɟ); 
 ɨɪɝɚɧɢɡɚɰɢɹ ɤɚɛɢɧɟɬɚ ɩɨ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɨɯɪɚɧɟ ɬɪɭɞɚ, 





Ɋɭɤɨɜɨɞɢɬɟɥɢ (ɪɚɛɨɬɨɞɚɬɟɥɢ ɢ ɞɪɭɝɢɟ ɞɨɥɠɧɨɫɬɧɵɟ ɥɢɰɚ) ɢ ɪɚɛɨɬɧɢɤɢ 
ɧɟɫɭɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ Ɂɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ ɊɎ ɞɢɫɰɢɩɥɢɧɚɪɧɭɸ, ɝɪɚɠɞɚɧɫɤɭɸ, 
ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɭɸ ɢ ɭɝɨɥɨɜɧɭɸ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɧɟɜɵɩɨɥɧɟɧɢɟ ɞɨɥɠɧɨɫɬɧɵɯ 
ɢ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɨɛɹɡɚɧɧɨɫɬɟɣ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ, ɟɫɥɢ ɷɬɨ ɦɨɝɥɨ ɩɪɢɜɟɫɬɢ ɢɥɢ 
ɩɪɢɜɟɥɨ ɤ ɧɟɫɱɚɫɬɧɵɦ ɫɥɭɱɚɹɦ, ɡɚɛɨɥɟɜɚɧɢɹɦ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ, ɚɜɚɪɢɹɦ, 
ɩɨɠɚɪɚɦ, ɦɚɬɟɪɢɚɥɶɧɨɦɭ ɢ ɦɨɪɚɥɶɧɨɦɭ ɭɳɟɪɛɭ. 
 
7.3 ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ 
 
7.3.1 Ɉɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɫɨɫɬɨɹɧɢɟ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ 
 
1. Ɉɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɟ ɫɨɫɬɨɹɧɢɟ ɨɛɴɟɤɬɨɜ Ƚɗɋ 
ɜɨɡɥɚɝɚɟɬɫɹ ɧɚ ɩɟɪɜɨɝɨ ɡɚɦɟɫɬɢɬɟɥɹ ɞɢɪɟɤɬɨɪɚ - ɝɥɚɜɧɨɝɨ ɢɧɠɟɧɟɪɚ. 
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2. Ɋɭɤɨɜɨɞɢɬɟɥɢ ɫɥɭɠɛ, ɨɬɞɟɥɨɜ, ɝɪɭɩɩ ɧɟɫɭɬ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ 
ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɟ ɫɨɫɬɨɹɧɢɟ ɡɚɤɪɟɩɥɟɧɧɵɯ ɡɚ ɧɢɦɢ ɡɞɚɧɢɣ, ɫɨɨɪɭɠɟɧɢɣ, 
ɩɨɦɟɳɟɧɢɣ, ɨɛɨɪɭɞɨɜɚɧɢɹ, ɡɚ ɫɨɯɪɚɧɧɨɫɬɶ ɢ ɝɨɬɨɜɧɨɫɬɶ ɤ ɪɚɛɨɬɟ ɡɚɤɪɟɩɥɟɧɧɵɯ 
ɡɚ ɧɢɦɢ ɩɟɪɜɢɱɧɵɯ ɫɪɟɞɫɬɜ ɩɨɠɚɪɨɬɭɲɟɧɢɹ. 
3. Ʉɚɠɞɵɣ ɪɚɛɨɬɧɢɤ ɥɢɱɧɨ ɨɬɜɟɱɚɟɬ ɡɚ ɫɨɛɥɸɞɟɧɢɟ ɢɦ ɩɪɚɜɢɥ ɢ 
ɢɧɫɬɪɭɤɰɢɣ ɩɨ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɚ ɫɜɨɟɦ ɪɚɛɨɱɟɦ ɦɟɫɬɟ ɢ ɜ ɞɪɭɝɢɯ ɦɟɫɬɚɯ 
ɟɝɨ ɩɪɟɛɵɜɚɧɢɹ ɧɚ ɬɟɪɪɢɬɨɪɢɢ. 
4. Ɉɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɩɨɠɚɪɧɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ ɩɨɦɟɳɟɧɢɣ ɩɪɢ ɢɯ ɚɪɟɧɞɟ 
(ɨɛɹɡɚɬɟɥɶɧɨ ɞɨɥɠɧɨ ɛɵɬɶ ɨɝɨɜɨɪɟɧɨ ɜ ɞɨɝɨɜɨɪɟ) ɧɟɫɟɬ ɨɪɝɚɧɢɡɚɰɢɹ – 
Ⱥɪɟɧɞɚɬɨɪ. 
5. Ʌɢɰɚ, ɜɢɧɨɜɧɵɟ ɜ ɧɚɪɭɲɟɧɢɢ ɞɚɧɧɨɣ ɢɧɫɬɪɭɤɰɢɢ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɯɚɪɚɤɬɟɪɚ ɞɟɣɫɬɜɢɹ ɢɥɢ ɛɟɡɞɟɣɫɬɜɢɹ ɢ ɢɯ ɩɨɫɥɟɞɫɬɜɢɣ ɧɟɫɭɬ ɞɢɫɰɢɩɥɢɧɚɪɧɭɸ, 
ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɭɸ ɢɥɢ ɭɝɨɥɨɜɧɭɸ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɞɟɣɫɬɜɭɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ. 
 
 7.3.2 Ɉɛɴɟɤɬɵ ɜɨɞɹɧɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɧɚ Ƚɗɋ 
 
Ɉɛɴɟɤɬɚɦɢ ɜɨɞɹɧɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɧɚ Ƚɗɋ ɹɜɥɹɸɬɫɹ:  
 ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɵ; 
 ɫɢɥɨɜɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ;  
 ɤɚɛɟɥɶɧɵɟ ɫɨɨɪɭɠɟɧɢɹ; 
 ɫɬɚɧɰɢɨɧɧɨɟ ɦɚɫɥɨɯɨɡɹɣɫɬɜɨ; 
 ɩɨɞɩɭɥɶɬɨɜɵɟ, ɩɨɞɳɢɬɨɜɵɟ ɩɨɦɟɳɟɧɢɹ. 
ɉɨɜɪɟɠɞɟɧɢɟ ɫɢɧɯɪɨɧɧɵɯ ɦɚɲɢɧ, ɜɵɡɜɚɧɧɨɟ ɩɪɨɛɨɟɦ ɢɡɨɥɹɰɢɢ ɨɛɦɨɬɨɤ 
ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ, ɦɨɠɟɬ ɜɵɡɜɚɬɶ ɩɨɠɚɪ ɫ ɬɹɠɟɥɵɦɢ ɩɨɫɥɟɞɫɬɜɢɹɦɢ. ɇɚ 
ɝɟɧɟɪɚɬɨɪɚɯ Ƚɗɋ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɡɚɳɢɬɵ, ɤɨɬɨɪɵɟ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɫ ɞɟɣɫɬɜɢɟɦ 
ɨɬ ɡɚɳɢɬ ɨɬ ɜɧɭɬɪɟɧɧɢɯ ɩɨɜɪɟɠɞɟɧɢɣ ɨɛɦɨɬɨɤ ɫɬɚɬɨɪɚ ɫɢɝɧɚɥɢɡɢɪɭɸɬ ɨ ɧɚɥɢɱɢɢ 
ɜɨɡɝɨɪɚɧɢɹ. ɉɨɠɚɪɨɬɭɲɟɧɢɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜɪɭɱɧɭɸ. ȼ ɤɚɱɟɫɬɜɟ ɨɝɧɟɝɚɫɹɳɟɝɨ 
ɜɟɳɟɫɬɜɚ ɩɪɢɦɟɧɹɟɬɫɹ ɪɚɫɩɵɥɟɧɧɚɹ ɜɨɞɚ. ȼɛɥɢɡɢ ɥɨɛɨɜɵɯ ɱɚɫɬɟɣ ɨɛɦɨɬɨɤ 
ɫɬɚɬɨɪɚ ɪɚɡɦɟɳɚɸɬ ɞɪɟɧɱɟɪɧɵɟ ɤɨɥɶɰɟɜɵɟ ɬɪɭɛɨɩɪɨɜɨɞɵ, ɜ ɤɨɬɨɪɵɯ ɜɵɩɨɥɧɟɧɵ 
ɨɬɜɟɪɫɬɢɹ ɫɨ ɫɩɟɰɢɚɥɶɧɵɦɢ ɧɚɫɚɞɤɚɦɢ (ɞɪɟɧɱɟɪɚɦɢ), ɨɫɶ ɤɨɬɨɪɵɯ ɧɚɩɪɚɜɥɟɧɚ ɜ 
ɫɬɨɪɨɧɭ ɨɛɦɨɬɤɢ. ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɩɪɢ ɥɨɠɧɨɦ ɫɪɚɛɚɬɵɜɚɧɢɢ ɡɚɳɢɬɵ ɢɥɢ 
ɩɪɢ ɞɥɢɬɟɥɶɧɨɣ ɩɨɞɚɱɟ ɜɨɞɵ ɩɪɨɢɫɯɨɞɢɬ ɢɡɥɢɲɧɟɟ ɭɜɥɚɠɧɟɧɢɟ ɢɡɨɥɹɰɢɢ, 
ɩɨɷɬɨɦɭ ɬɪɟɛɭɟɬɫɹ ɞɨɫɬɚɬɨɱɧɨ ɜɵɫɨɤɚɹ ɧɚɞɟɠɧɨɫɬɶ ɪɚɛɨɬɵ ɷɬɢɯ ɭɫɬɪɨɣɫɬɜ. 
Ɍɪɚɧɫɮɨɪɦɚɬɨɪɵ ɧɚ Ƚɗɋ ɹɜɥɹɸɬɫɹ ɜɨɡɦɨɠɧɵɦɢ ɨɛɴɟɤɬɚɦɢ ɜɨɡɧɢɤɧɨɜɟɧɢɹ 
ɩɨɠɚɪɚ, ɬɚɤ ɤɚɤ ɫɨɞɟɪɠɚɬ ɡɧɚɱɢɬɟɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɝɨ ɦɚɫɥɚ, 
ɩɨɷɬɨɦɭ ɬɭɲɟɧɢɟ ɢɯ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɫ ɩɭɫɤɨɦ ɨɬ ɡɚɳɢɬ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. ɋ ɷɬɨɣ ɰɟɥɶɸ ɩɨ ɩɟɪɢɦɟɬɪɭ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚ ɛɟɡɨɩɚɫɧɨɦ 
ɪɚɫɫɬɨɹɧɢɢ ɦɨɧɬɢɪɭɸɬɫɹ ɤɨɥɶɰɟɜɵɟ ɬɪɭɛɨɩɪɨɜɨɞɵ, ɧɚ ɤɨɬɨɪɵɯ ɜɟɪɬɢɤɚɥɶɧɨ 
ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɞɪɟɧɱɟɪɧɵɟ ɨɪɨɫɢɬɟɥɢ. 
Ʉɚɛɟɥɶɧɵɟ ɫɨɨɪɭɠɟɧɢɹ Ƚɗɋ ɞɨɥɠɧɵ ɨɛɨɪɭɞɨɜɚɬɶɫɹ ɫɢɫɬɟɦɚɦɢ 
ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ, ɤɨɬɨɪɵɟ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɫɢɫɬɟɦɭ 
ɬɪɭɛɨɩɪɨɜɨɞɨɜ, ɩɨ ɤɨɬɨɪɵɦ ɩɨɞɚɟɬɫɹ ɜɨɞɚ ɤ ɨɛɴɟɤɬɭ ɩɨɠɚɪɚ ɢ ɡɚɩɨɪɧɨ-
ɩɭɫɤɨɜɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ (Ɂɉɍ). Ʉɚɠɞɵɣ ɨɛɴɟɤɬ ɨɫɧɚɳɚɟɬɫɹ ɫɢɫɬɟɦɨɣ 
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ɩɨɠɚɪɧɨɝɨ ɨɛɧɚɪɭɠɟɧɢɹ ɢ ɨɩɨɜɟɳɟɧɢɹ, ɫ ɩɨɦɨɳɶɸ, ɤɨɬɨɪɨɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 
ɨɛɧɚɪɭɠɟɧɢɟ ɩɨɠɚɪɚ, ɚ ɬɚɤɠɟ ɚɜɬɨɦɚɬɢɱɟɫɤɢɦ ɩɭɫɤɨɦ ɫɢɫɬɟɦɵ ɢ 
ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɩɨɞɚɱɟɣ ɜɨɞɵ ɧɚ ɨɱɚɝ ɩɨɠɚɪɚ. 
 
7.3.3 ɉɪɨɬɢɜɨɩɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ ɜ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɭɫɬɚɧɨɜɤɚɯ 
 
1. ɇɚ ɞɜɟɪɹɯ ɩɨɦɟɳɟɧɢɹ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ ɞɨɥɠɧɵ ɛɵɬɶ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɧɚɞɩɢɫɢ, ɚ ɬɚɤɠɟ ɧɟɨɛɯɨɞɢɦɵɟ ɡɚɩɪɟɳɚɸɳɢɟ ɢ 
ɩɪɟɞɩɢɫɵɜɚɸɳɢɟ ɡɧɚɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ. 
2. ɉɪɢ ɡɚɦɟɧɟ ɢɥɢ ɪɟɦɨɧɬɟ ɧɚɝɪɟɜɚɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ, ɫɜɟɬɢɥɶɧɢɤɨɜ, 
ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ ɜɟɧɬɢɥɹɰɢɢ ɢ ɷɥɟɤɬɪɨɩɪɨɜɨɞɤɢ ɜ ɨɫɧɨɜɧɵɯ ɢ 
ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɩɨɦɟɳɟɧɢɹɯ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɛɚɬɚɪɟɣ ɞɨɥɠɧɵ ɭɱɢɬɵɜɚɬɶɫɹ 
ɬɪɟɛɨɜɚɧɢɹ ɢɯ ɦɨɧɬɚɠɚ, ɭɫɬɚɧɨɜɤɢ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨ ɜɡɪɵɜɨɨɩɚɫɧɵɯ ɡɨɧɚɯ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɍɗ. 
3. ȼ ɩɨɦɟɳɟɧɢɹɯ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɛɚɬɚɪɟɣ ɞɨɥɠɧɨ ɪɟɝɭɥɹɪɧɨ ɩɪɨɜɟɪɹɬɶɫɹ 
ɫɨɫɬɨɹɧɢɟ ɩɪɢɬɨɱɧɨ-ɜɵɬɹɠɧɨɣ ɜɟɧɬɢɥɹɰɢɢ, ɤɨɬɨɪɚɹ ɛɥɨɤɢɪɭɟɬɫɹ ɫ ɡɚɪɹɞɧɵɦ 
ɭɫɬɪɨɣɫɬɜɨɦ ɢ ɨɛɟɫɩɟɱɢɜɚɟɬ ɧɨɦɢɧɚɥɶɧɵɣ ɪɟɠɢɦ ɪɚɛɨɬɵ. 
4. ɉɨɥɵ ɢ ɫɬɟɥɥɚɠɢ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɫɬɚɰɢɨɧɚɪɧɵɯ ɚɤɤɭɦɭɥɹɬɨɪɨɜ ɞɨɥɠɧɵ 
ɛɵɬɶ ɜɵɩɨɥɧɟɧɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɉɍɗ ɢ ɬɟɯɧɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ. 
5. ɉɪɢ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ ɩɨɦɟɳɟɧɢɟ ɦɨɠɟɬ 
ɨɬɚɩɥɢɜɚɬɶɫɹ ɤɚɥɨɪɢɮɟɪɧɵɦ ɭɫɬɪɨɣɫɬɜɨɦ, ɪɚɫɩɨɥɚɝɚɟɦɵɦ ɜɧɟ ɷɬɨɝɨ ɩɨɦɟɳɟɧɢɹ, 
ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɭɫɬɪɨɣɫɬɜ ɩɪɨɬɢɜ ɡɚɧɨɫɚ ɢɫɤɪ ɱɟɪɟɡ ɜɟɧɬɢɥɹɰɢɨɧɧɵɟ ɤɚɧɚɥɵ. 
Ɍɪɭɛɨɩɪɨɜɨɞɵ ɩɚɪɨɜɨɝɨ ɢɥɢ ɜɨɞɹɧɨɝɨ ɨɬɨɩɥɟɧɢɹ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɩɨɦɟɳɟɧɢɣ 
ɞɨɥɠɧɵ ɫɨɟɞɢɧɹɬɶɫɹ ɧɚ ɫɜɚɪɤɟ. Ɂɚɩɪɟɳɚɸɬɫɹ ɮɥɚɧɰɟɜɵɟ ɫɨɟɞɢɧɟɧɢɹ ɢ ɭɫɬɚɧɨɜɤɚ 
ɜɟɧɬɢɥɟɣ. 
6. Ɋɟɦɨɧɬ ɢ ɯɪɚɧɟɧɢɟ ɤɢɫɥɨɬɧɵɯ ɢ ɳɟɥɨɱɧɵɯ ɚɤɤɭɦɭɥɹɬɨɪɨɜ ɞɨɥɠɧɵ 
ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɜ ɪɚɡɧɵɯ ɩɨɦɟɳɟɧɢɹɯ. 
7. ȼ ɚɤɤɭɦɭɥɹɬɨɪɧɨɦ ɩɨɦɟɳɟɧɢɢ ɡɚɛɨɪ ɜɨɡɞɭɲɧɨ-ɝɚɡɨɜɨɣ ɫɪɟɞɵ ɩɪɢ 
ɜɟɧɬɢɥɹɰɢɢ ɞɨɥɠɟɧ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɤɚɤ ɢɡ ɜɟɪɯɧɟɣ, ɬɚɤ ɢ ɢɡ ɧɢɠɧɟɣ ɟɝɨ ɱɚɫɬɢ. 
ȿɫɥɢ ɩɨɬɨɥɨɤ ɢɦɟɟɬ ɜɵɫɬɭɩɚɸɳɢɟ ɤɨɧɫɬɪɭɤɰɢɢ ɢɥɢ ɧɚɤɥɨɧ, ɞɨɥɠɧɚ ɛɵɬɶ 
ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɜɵɬɹɠɤɚ ɜɨɡɞɭɯɚ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɢɡ ɤɚɠɞɨɝɨ ɨɬɫɟɤɚ ɢɥɢ ɢɡ ɫɚɦɨɣ 
ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɩɨɬɨɥɤɚ. 
8. ɉɪɢ ɟɫɬɟɫɬɜɟɧɧɨɦ ɨɫɜɟɳɟɧɢɢ ɩɨɦɟɳɟɧɢɹ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɛɚɬɚɪɟɣ 
ɫɬɟɤɥɚ ɨɤɨɧ ɞɨɥɠɧɵ ɛɵɬɶ ɦɚɬɨɜɵɦɢ ɢɥɢ ɩɨɤɪɵɜɚɬɶɫɹ ɛɟɥɨɣ ɤɥɟɟɜɨɣ ɤɪɚɫɤɨɣ, 
ɫɬɨɣɤɨɣ ɤ ɚɝɪɟɫɫɢɜɧɨɣ ɫɪɟɞɟ. 
9. Ɋɚɛɨɬɵ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɚɹɥɶɧɵɯ ɥɚɦɩ ɜ ɩɨɦɟɳɟɧɢɹɯ 
ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɛɚɬɚɪɟɣ ɞɨɥɠɧɵ ɩɪɨɜɨɞɢɬɶɫɹ ɩɨɫɥɟ ɩɪɟɤɪɚɳɟɧɢɹ ɡɚɪɹɞɤɢ 
ɛɚɬɚɪɟɢ ɩɪɢ ɭɫɥɨɜɢɢ ɬɳɚɬɟɥɶɧɨɝɨ ɩɪɨɜɟɬɪɢɜɚɧɢɹ ɢ ɚɧɚɥɢɡɚ ɜɨɡɞɭɲɧɨɣ ɫɪɟɞɵ. 
10. Ɂɚɩɪɟɳɚɟɬɫɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɩɨɦɟɳɟɧɢɹɯ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɛɚɬɚɪɟɣ 
ɤɭɪɢɬɶ, ɯɪɚɧɢɬɶ ɤɢɫɥɨɬɵ ɢ ɳɟɥɨɱɢ ɜ ɤɨɥɢɱɟɫɬɜɚɯ, ɩɪɟɜɵɲɚɸɳɢɯ ɨɞɧɨɫɦɟɧɧɭɸ 





7.3.4 ɋɨɞɟɪɠɚɧɢɟ ɬɟɪɪɢɬɨɪɢɢ, ɞɨɪɨɝ, ɩɨɞɴɟɡɞɨɜ ɤ ɡɞɚɧɢɹɦ ɢ 
ɫɨɨɪɭɠɟɧɢɹɦ 
 
1. Ɍɟɪɪɢɬɨɪɢɹ ɞɨɥɠɧɚ ɫɜɨɟɜɪɟɦɟɧɧɨ ɨɱɢɳɚɬɶɫɹ ɨɬ ɝɨɪɸɱɢɯ ɨɬɯɨɞɨɜ, 
ɦɭɫɨɪɚ, ɬɚɪɵ, ɨɩɚɜɲɢɯ ɥɢɫɬɶɟɜ ɢ ɩɪ. Ƚɨɪɸɱɢɟ ɨɬɯɨɞɵ, ɦɭɫɨɪ ɟɠɟɞɧɟɜɧɨ 
ɫɨɛɢɪɚɸɬɫɹ ɜ ɤɨɧɬɟɣɧɟɪɵ ɢ ɩɨ ɦɟɪɟ ɢɯ ɧɚɩɨɥɧɟɧɢɹ ɜɵɜɨɡɹɬɫɹ. ɇɚ ɬɟɪɪɢɬɨɪɢɢ 
ɫɥɟɞɭɟɬ ɪɟɝɭɥɹɪɧɨ ɫɤɚɲɢɜɚɬɶ ɢ ɜɵɜɨɡɢɬɶ ɬɪɚɜɭ. Ɂɚɩɪɟɳɚɟɬɫɹ ɯɪɚɧɟɧɢɟ 
ɜɵɫɭɲɟɧɧɨɣ ɬɪɚɜɵ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɩɨɞɫɬɚɧɰɢɢ ɢ ɧɚ ɩɪɢɥɟɝɚɸɳɟɣ ɬɟɪɪɢɬɨɪɢɢ ɧɚ 
ɪɚɫɫɬɨɹɧɢɢ ɛɥɢɠɟ 100 ɦ. Ɂɚɩɪɟɳɚɟɬɫɹ ɫɠɢɝɚɧɢɟ ɦɭɫɨɪɚ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɫ 
ɪɚɡɜɟɞɟɧɢɟɦ ɤɨɫɬɪɨɜ ɞɥɹ ɷɬɨɣ ɰɟɥɢ. 
2. ɉɨɞɴɟɡɞɵ ɤ ɩɨɠɚɪɧɵɦ ɝɢɞɪɚɧɬɚɦ, ɝɪɟɛɟɧɤɚɦ, ɩɢɪɫɭ, ɩɨɞɫɬɭɩɵ ɤ 
ɩɨɠɚɪɧɨɦɭ ɢɧɜɟɧɬɚɪɸ ɞɨɥɠɧɵ ɛɵɬɶ ɜɫɟɝɞɚ ɫɜɨɛɨɞɧɵɦɢ, ɫɨɞɟɪɠɚɬɶɫɹ ɜ 
ɢɫɩɪɚɜɧɨɦ ɫɨɫɬɨɹɧɢɢ, ɚ ɜ ɡɢɦɧɟɟ ɜɪɟɦɹ ɨɱɢɳɚɬɶɫɹ ɨɬ ɫɧɟɝɚ ɢ ɥɶɞɚ. ɇɚ ɩɟɪɢɨɞ 
ɡɚɤɪɵɬɢɹ ɞɨɪɨɝ ɢɥɢ ɩɪɨɟɡɞɨɜ, ɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɦɟɫɬɚɯ ɞɨɥɠɧɵ ɛɵɬɶ 
ɭɫɬɚɧɨɜɥɟɧɵ ɭɤɚɡɚɬɟɥɢ ɧɚɩɪɚɜɥɟɧɢɹ ɨɛɴɟɡɞɚ ɢɥɢ ɭɫɬɪɨɟɧɵ ɩɟɪɟɟɡɞɵ ɱɟɪɟɡ 
ɪɟɦɨɧɬɢɪɭɟɦɵɟ ɭɱɚɫɬɤɢ. 
3. ɇɟ ɞɨɩɭɫɤɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɬɟɪɪɢɬɨɪɢɢ ɩɨɞ ɫɤɥɚɞɢɪɨɜɚɧɢɟ 
ɦɚɬɟɪɢɚɥɨɜ, ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɬɚɪɵ, ɫɬɨɹɧɤɭ ɬɪɚɧɫɩɨɪɬɚ ɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
(ɭɫɬɚɧɨɜɤɢ) ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ, ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɜɚɝɨɧɱɢɤɨɜ, ɲɤɚɮɨɜ ɛɟɡ 
ɫɨɝɥɚɫɨɜɚɧɢɹ ɫ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ ɫɥɭɠɛɚɦɢ ɢ ɛɟɡ ɫɨɛɥɸɞɟɧɢɹ ɧɨɪɦɚɬɢɜɧɨ 
ɬɪɟɛɭɟɦɵɯ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɪɚɡɪɵɜɨɜ 
 
7.3.5 ɋɨɞɟɪɠɚɧɢɟ ɡɞɚɧɢɣ, ɫɨɨɪɭɠɟɧɢɣ, ɩɨɦɟɳɟɧɢɣ 
 
1. ȼ ɡɞɚɧɢɹɯ, ɩɨɦɟɳɟɧɢɹɯ ɢ ɫɨɨɪɭɠɟɧɢɹɯ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ: 
1.1. ɂɫɩɨɥɶɡɨɜɚɬɶ ɱɟɪɞɚɤɢ, ɬɟɯɧɢɱɟɫɤɢɟ ɷɬɚɠɢ, ɜɟɧɬɤɚɦɟɪɵ ɢ ɞɪɭɝɢɟ 
ɬɟɯɧɢɱɟɫɤɢɟ ɩɨɦɟɳɟɧɢɹ ɞɥɹ ɨɪɝɚɧɢɡɚɰɢɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɭɱɚɫɬɤɨɜ, 
ɦɚɫɬɟɪɫɤɢɯ, ɯɪɚɧɟɧɢɹ ɩɪɨɞɭɤɰɢɢ, ɨɛɨɪɭɞɨɜɚɧɢɹ, ɦɟɛɟɥɢ ɢ ɞɪɭɝɢɯ ɩɪɟɞɦɟɬɨɜ. 
1.2. ɉɪɨɜɨɞɢɬɶ ɭɛɨɪɤɭ ɩɨɦɟɳɟɧɢɣ ɢ ɫɬɢɪɤɭ ɨɞɟɠɞɵ ɫ ɩɪɢɦɟɧɟɧɢɟɦ 
ɛɟɧɡɢɧɚ, ɤɟɪɨɫɢɧɚ ɢ ɞɪɭɝɢɯ Ʌȼɀ ɢ Ƚɀ. 
1.3. ɉɪɨɢɡɜɨɞɢɬɶ ɨɬɨɝɪɟɜɚɧɢɟ ɡɚɦɟɪɡɲɢɯ ɬɪɭɛ ɩɚɹɥɶɧɵɦɢ ɥɚɦɩɚɦɢ ɢ 
ɞɪɭɝɢɦɢ ɫɩɨɫɨɛɚɦɢ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɨɬɤɪɵɬɨɝɨ ɨɝɧɹ. 
1.4. Ɉɫɬɚɜɥɹɬɶ ɧɟɭɛɪɚɧɧɵɦɢ ɝɨɪɸɱɢɟ ɨɬɯɨɞɵ, ɩɪɨɦɚɫɥɟɧɧɵɣ ɨɛɬɢɪɨɱɧɵɣ 
ɦɚɬɟɪɢɚɥ. 
1.5. ɍɫɬɪɚɢɜɚɬɶ ɜ ɡɞɚɧɢɹɯ ɚɧɬɪɟɫɨɥɢ, ɤɨɧɬɨɪɤɢ ɢ ɞɪɭɝɢɟ ɜɫɬɪɨɟɧɧɵɟ 
ɩɨɦɟɳɟɧɢɹ ɢɡ ɝɨɪɸɱɢɯ ɦɚɬɟɪɢɚɥɨɜ. 
1.6. ɏɪɚɧɟɧɢɟ ɢ ɩɪɢɦɟɧɟɧɢɟ ɜ ɩɨɞɜɚɥɚɯ ɢ ɰɨɤɨɥɶɧɵɯ ɷɬɚɠɚɯ Ʌȼɀ ɢ Ƚɀ, 
ɛɚɥɥɨɧɨɜ ɫ ɝɚɡɚɦɢ ɢ ɞɪɭɝɢɯ ɜɡɪɵɜɨɩɨɠɚɪɨɨɩɚɫɧɵɯ ɜɟɳɟɫɬɜ ɢ ɦɚɬɟɪɢɚɥɨɜ. 
2. Ɉɤɧɚ ɱɟɪɞɚɤɨɜ, ɬɟɯɧɢɱɟɫɤɢɯ ɷɬɚɠɟɣ ɢ ɩɨɞɜɚɥɨɜ ɞɨɥɠɧɵ ɛɵɬɶ ɨɫɬɟɤɥɟɧɵ, 
ɚ ɢɯ ɞɜɟɪɢ ɫɨɞɟɪɠɚɬɶɫɹ ɜ ɡɚɤɪɵɬɨɦ ɫɨɫɬɨɹɧɢɢ. ɇɚ ɜɫɟɯ ɞɜɟɪɹɯ, ɢɦɟɸɳɢɯ ɜɪɟɡɧɵɟ 
ɢɥɢ ɧɚɜɟɫɧɵɟ ɡɚɦɤɢ ɞɨɥɠɧɨ ɛɵɬɶ ɭɤɚɡɚɧɧɨ ɦɟɫɬɨ ɯɪɚɧɟɧɢɹ ɤɥɸɱɟɣ, ɞɨɫɬɭɩɧɨɟ 
ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɢɯ ɜ ɥɸɛɨɟ ɜɪɟɦɹ ɫɭɬɨɤ. 
3. ȼ ɦɟɫɬɚɯ ɩɟɪɟɫɟɱɟɧɢɹ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɫɬɟɧ, ɩɟɪɟɤɪɵɬɢɣ ɢ 
ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɪɚɡɥɢɱɧɵɦɢ ɢɧɠɟɧɟɪɧɵɦɢ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ 
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ɤɨɦɦɭɧɢɤɚɰɢɹɦɢ, ɨɛɪɚɡɨɜɚɜɲɢɟɫɹ ɨɬɜɟɪɫɬɢɹ ɢ ɡɚɡɨɪɵ ɞɨɥɠɧɵ ɛɵɬɶ ɡɚɞɟɥɚɧɵ 
ɫɬɪɨɢɬɟɥɶɧɵɦ ɪɚɫɬɜɨɪɨɦ ɢɥɢ ɞɪɭɝɢɦɢ ɧɟɝɨɪɸɱɢɦɢ ɦɚɬɟɪɢɚɥɚɦɢ, 
ɨɛɟɫɩɟɱɢɜɚɸɳɢɦɢ ɬɪɟɛɭɟɦɵɣ ɩɪɟɞɟɥ ɨɝɧɟɫɬɨɣɤɨɫɬɢ ɢ ɞɵɦɨ-
ɝɚɡɨɧɟɩɪɨɧɢɰɚɟɦɨɫɬɶ. 
4. ɇɚɪɭɲɟɧɢɹ ɨɝɧɟɡɚɳɢɬɧɵɯ ɩɨɤɪɵɬɢɣ (ɲɬɭɤɚɬɭɪɤɢ, ɫɩɟɰɢɚɥɶɧɵɯ ɤɪɚɫɨɤ, 
ɥɚɤɨɜ, ɨɛɦɚɡɨɤ ɢ ɬ.ɩ., ɜɤɥɸɱɚɹ ɩɨɬɟɪɸ ɢ ɭɯɭɞɲɟɧɢɟ ɨɝɧɟɡɚɳɢɬɧɵɯ ɫɜɨɣɫɬɜ) 
ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ, ɝɨɪɸɱɢɯ ɨɬɞɟɥɨɱɧɵɯ ɢ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɯ 
ɦɚɬɟɪɢɚɥɨɜ ɞɨɥɠɧɵ ɧɟɦɟɞɥɟɧɧɨ ɭɫɬɪɚɧɹɬɶɫɹ. 
5. ɇɚɪɭɠɧɵɟ ɩɨɠɚɪɧɵɟ ɥɟɫɬɧɢɰɵ ɢ ɨɝɪɚɠɞɟɧɢɹ ɧɚ ɤɪɵɲɚɯ (ɩɨɤɪɵɬɢɹɯ) 
ɡɞɚɧɢɣ ɞɨɥɠɧɵ ɫɨɞɟɪɠɚɬɶɫɹ ɜ ɢɫɩɪɚɜɧɨɦ ɫɨɫɬɨɹɧɢɢ, ɧɟ ɪɟɠɟ ɨɞɢɧ ɪɚɡ ɜ 5 ɥɟɬ 
ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɨɞɢɬɶ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɢɫɩɵɬɚɧɢɹ ɫ ɫɨɫɬɚɜɥɟɧɢɟɦ ɚɤɬɚ 
ɢɫɩɵɬɚɧɢɣ. 
6. ɇɟ ɪɚɡɪɟɲɚɟɬɫɹ ɩɪɨɜɨɞɢɬɶ ɪɚɛɨɬɵ ɧɚ ɨɛɨɪɭɞɨɜɚɧɢɢ ɫ ɧɟɢɫɩɪɚɜɧɨɫɬɹɦɢ, 
ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɩɪɢɜɟɫɬɢ ɤ ɩɨɠɚɪɭ. 
7. ɉɪɨɬɢɜɨɩɨɠɚɪɧɵɟ ɫɢɫɬɟɦɵ ɢ ɭɫɬɚɧɨɜɤɢ (ɫɪɟɞɫɬɜɚ ɩɨɠɚɪɧɨɣ 
ɚɜɬɨɦɚɬɢɤɢ, ɫɢɫɬɟɦɵ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ, ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɟ 
ɞɜɟɪɢ, ɞɪɭɝɢɟ ɡɚɳɢɬɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɜ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɫɬɟɧɚɯ ɢ ɩɟɪɟɤɪɵɬɢɹɯ ɢ 
ɬ.ɩ.) ɩɨɦɟɳɟɧɢɣ, ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ ɞɨɥɠɧɵ ɩɨɫɬɨɹɧɧɨ ɫɨɞɟɪɠɚɬɶɫɹ ɜ 
ɢɫɩɪɚɜɧɨɦ ɪɚɛɨɱɟɦ ɫɨɫɬɨɹɧɢɢ. 
8. ɋɩɟɰɨɞɟɠɞɚ ɥɢɰ, ɪɚɛɨɬɚɸɳɢɯ ɫ ɤɪɚɫɤɚɦɢ, ɪɚɫɬɜɨɪɢɬɟɥɹɦɢ, ɦɚɫɬɢɤɚɦɢ ɢ 
ɞɪɭɝɢɦɢ Ʌȼɀ ɢ Ƚɀ, ɞɨɥɠɧɚ ɯɪɚɧɢɬɶɫɹ ɜ ɩɨɞɜɟɲɟɧɧɨɦ ɜɢɞɟ ɜ ɦɟɬɚɥɥɢɱɟɫɤɢɯ 
ɲɤɚɮɚɯ, ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɜ ɫɩɟɰɢɚɥɶɧɨ ɨɬɜɟɞɟɧɧɵɯ ɞɥɹ ɷɬɨɣ ɰɟɥɢ ɦɟɫɬɚɯ. ȼ 
ɤɚɪɦɚɧɚɯ ɫɩɟɰɨɞɟɠɞɵ ɨɫɬɚɜɥɹɬɶ ɩɪɨɦɚɫɥɟɧɧɵɟ ɬɪɹɩɤɢ ɢ ɨɛɬɢɪɨɱɧɵɟ ɦɚɬɟɪɢɚɥɵ 
ɡɚɩɪɟɳɚɟɬɫɹ. 
9. ɉɟɪɟɩɥɚɧɢɪɨɜɤɚ ɩɨɦɟɳɟɧɢɣ, ɢɡɦɟɧɟɧɢɟ ɢɯ ɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ 
ɧɚɡɧɚɱɟɧɢɹ ɢɥɢ ɭɫɬɚɧɨɜɤɚ ɧɨɜɨɝɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɨɥɠɧɚ 
ɩɪɨɜɨɞɢɬɶɫɹ ɬɨɥɶɤɨ ɩɨ ɭɬɜɟɪɠɞɟɧɧɨɦɭ ɩɪɨɟɤɬɭ. 
10. ɇɚ ɩɭɬɹɯ ɷɜɚɤɭɚɰɢɢ ɢɡ ɡɞɚɧɢɣ, ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɨɦɟɳɟɧɢɣ, ɤɚɛɟɥɶɧɵɯ 
ɤɨɪɢɞɨɪɨɜ ɢ ɬɭɧɧɟɥɟɣ ɞɨɥɠɧɨ ɩɨɞɞɟɪɠɢɜɚɬɶɫɹ ɜ ɢɫɩɪɚɜɧɨɦ ɫɨɫɬɨɹɧɢɢ ɪɚɛɨɱɟɟ 
ɢ ɚɜɚɪɢɣɧɨɟ ɨɫɜɟɳɟɧɢɟ, ɞɨɥɠɧɵ ɛɵɬɶ ɜɵɩɨɥɧɟɧɵ ɭɤɚɡɚɬɟɥɢ ɞɥɹ ɜɵɯɨɞɚ 
ɩɟɪɫɨɧɚɥɚ. Ⱦɜɟɪɢ ɜ ɩɟɪɟɝɨɪɨɞɤɚɯ ɦɟɠɞɭ ɨɬɫɟɤɚɦɢ ɤɚɛɟɥɶɧɵɯ ɝɚɥɟɪɟɣ, ɤɚɛɟɥɶɧɵɯ 
ɩɨɥɭɷɬɚɠɟɣ, ɧɚ ɜɵɯɨɞɚɯ ɢɡ ɩɨɦɟɳɟɧɢɣ ɞɨɥɠɧɵ ɛɵɬɶ ɫɚɦɨɡɚɤɪɵɜɚɸɳɢɦɢɫɹ, 
ɨɬɤɪɵɜɚɬɶɫɹ ɜ ɫɬɨɪɨɧɭ ɛɥɢɠɚɣɲɟɝɨ ɜɵɯɨɞɚ ɢ ɢɦɟɬɶ ɩɥɨɬɧɵɣ ɩɪɢɬɜɨɪ. 
11. ɇɟ ɞɨɩɭɫɤɚɟɬɫɹ: 
11.1. Ɂɚɝɪɨɦɨɠɞɚɬɶ ɩɪɨɯɨɞɵ, ɤɨɪɢɞɨɪɵ, ɥɟɫɬɧɢɱɧɵɟ ɩɥɨɳɚɞɤɢ, ɦɚɪɲɢ 
ɥɟɫɬɧɢɰ ɢ ɥɸɤɢ ɦɟɛɟɥɶɸ, ɲɤɚɮɚɦɢ, ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɢ ɞɪɭɝɢɦɢ ɩɪɟɞɦɟɬɚɦɢ 
(ɦɢɧɢɦɚɥɶɧɚɹ ɲɢɪɢɧɚ ɩɪɨɯɨɞɨɜ ɜ ɩɨɦɟɳɟɧɢɹɯ ɞɨɥɠɧɚ ɛɵɬɶ ɧɟ ɦɟɧɟɟ 1 ɦɟɬɪɚ), 
ɚ ɬɚɤɠɟ ɡɚɛɢɜɚɬɶ ɞɜɟɪɢ ɷɜɚɤɭɚɰɢɨɧɧɵɯ ɜɵɯɨɞɨɜ. 
11.2. ɉɨɥɶɡɨɜɚɬɶɫɹ ɥɢɮɬɚɦɢ ɞɥɹ ɷɜɚɤɭɚɰɢɢ ɥɸɞɟɣ ɜ ɫɥɭɱɚɟ ɜɨɡɧɢɤɧɨɜɟɧɢɹ 
ɩɨɠɚɪɚ. 
11.2. ɍɫɬɪɚɢɜɚɬɶ ɜ ɥɟɫɬɧɢɱɧɵɯ ɤɥɟɬɤɚɯ ɢ ɤɨɪɢɞɨɪɚɯ ɤɥɚɞɨɜɵɟ (ɱɭɥɚɧɵ), ɚ 




11.3. Ɏɢɤɫɢɪɨɜɚɬɶ ɫɚɦɨɡɚɤɪɵɜɚɸɳɢɟɫɹ ɞɜɟɪɢ ɥɟɫɬɧɢɱɧɵɯ ɤɥɟɬɨɤ, 
ɤɨɪɢɞɨɪɨɜ, ɯɨɥɥɨɜ ɢ ɬɚɦɛɭɪɨɜ ɜ ɨɬɤɪɵɬɨɦ ɩɨɥɨɠɟɧɢɢ, ɚ ɬɚɤɠɟ ɫɧɢɦɚɬɶ ɢɯ. 
11.4. ɍɫɬɪɚɢɜɚɬɶ ɜ ɬɚɦɛɭɪɚɯ (ɜ ɬɨɦ ɱɢɫɥɟ ɜɪɟɦɟɧɧɨɟ) ɥɸɛɨɝɨ ɢɧɜɟɧɬɚɪɹ ɢ 
ɦɚɬɟɪɢɚɥɨɜ. 
11.5. ɍɫɬɪɚɢɜɚɬɶ ɧɚ ɩɭɬɹɯ ɷɜɚɤɭɚɰɢɢ ɩɨɪɨɝɢ, ɬɭɪɧɢɤɟɬɵ, ɪɚɡɞɜɢɠɧɵɟ, 
ɩɨɞɴɟɦɧɵɟ ɢ ɜɪɚɳɚɸɳɢɟɫɹ ɞɜɟɪɢ ɢ ɞɪɭɝɢɟ ɭɫɬɪɨɣɫɬɜɚ, ɩɪɟɩɹɬɫɬɜɭɸɳɢɟ 
ɫɜɨɛɨɞɧɨɣ ɷɜɚɤɭɚɰɢɢ ɥɸɞɟɣ. 
11.6. ɉɪɢɦɟɧɹɬɶ ɧɚ ɩɭɬɹɯ ɷɜɚɤɭɚɰɢɢ ɝɨɪɸɱɢɟ ɦɚɬɟɪɢɚɥɵ ɞɥɹ ɨɬɞɟɥɤɢ, 
ɨɛɥɢɰɨɜɤɢ, ɨɤɪɚɫɤɢ ɫɬɟɧ ɢ ɩɨɬɨɥɤɨɜ, ɚ ɜ ɥɟɫɬɧɢɱɧɵɯ ɤɥɟɬɤɚɯ - ɬɚɤɠɟ ɫɬɭɩɟɧɟɣ ɢ 
ɩɥɨɳɚɞɨɤ. 
12. Ⱦɥɹ ɤɚɠɞɨɣ ɦɚɫɬɟɪɫɤɨɣ, ɭɱɚɫɬɤɚ, ɥɚɛɨɪɚɬɨɪɢɢ, ɫɤɥɚɞɚ ɢ ɬ.ɩ. ɥɢɰɚɦɢ 
ɨɬɜɟɬɫɬɜɟɧɧɵɦɢ ɡɚ ɩɨɠɚɪɧɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ ɷɬɢɯ ɩɨɦɟɳɟɧɢɣ ɞɨɥɠɧɵ ɛɵɬɶ 
ɪɚɡɪɚɛɨɬɚɧɵ ɢ ɭɬɜɟɪɠɞɟɧɵ ɜ ɭɫɬɚɧɨɜɥɟɧɧɨɦ ɩɨɪɹɞɤɟ ɢɧɫɬɪɭɤɰɢɢ ɨ ɦɟɪɚɯ 
ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ. 
 
7.4 Ɉɯɪɚɧɚ ɩɪɢɪɨɞɵ 
 
ɉɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɬɟɯɧɢɱɟɫɤɨɦ ɨɛɫɥɭɠɢɜɚɧɢɢ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ, ɚ 
ɬɚɤɠɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɜ ɢɯ ɫɨɫɬɚɜɟ, ɜɥɢɹɧɢɟ ɧɚ 
ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɨɤɚɡɵɜɚɟɬ ɝɢɞɪɨɭɡɟɥ ɜ ɰɟɥɨɦ, ɤɚɤ ɫɨɫɬɚɜɧɚɹ ɱɚɫɬɶ ɧɨɜɨɝɨ 
ɩɪɢɪɨɞɧɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɤɨɦɩɥɟɤɫɚ. 
ɉɪɢɪɨɞɨɨɯɪɚɧɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ Ƚɗɋ ɨɫɭɳɟɫɬɜɥɹɸɬɫɹ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɥɟɞɭɸɳɢɦɢ ɨɫɧɨɜɧɵɦɢ ɡɚɤɨɧɨɞɚɬɟɥɶɧɵɦɢ ɢ ɧɨɪɦɚɬɢɜɧɵɦɢ 
ɞɨɤɭɦɟɧɬɚɦɢ: 
 Ʉɨɧɫɬɢɬɭɰɢɹ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ (ɩɪɢɧɹɬɚ ɧɚ ɜɫɟɧɚɪɨɞɧɨɦ 
ɝɨɥɨɫɨɜɚɧɢɢ 12 ɞɟɤɚɛɪɹ 1993 ɝ.); 
 Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ ɊɎ «Ɉɛ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ» № 7-ɎɁ ɨɬ 
10.01.2002; 
 Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ «Ɉɛ ɨɯɪɚɧɟ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ» № 96-ɎɁ ɨɬ 
04.05.1999; 
 Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ «Ɉɛ ɨɬɯɨɞɚɯ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɩɨɬɪɟɛɥɟɧɢɹ» № 89-
ɎɁ ɨɬ 24.06.1998; 
 Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ «Ɉ ɠɢɜɨɬɧɨɦ ɦɢɪɟ» № 52 ɎɁ ɨɬ 13.12.1996; 
 Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ «Ɉɛ ɨɫɨɛɨ ɨɯɪɚɧɹɟɦɵɯ ɩɪɢɪɨɞɧɵɯ ɬɟɪɪɢɬɨɪɢɹɯ» 
(14 ɦɚɪɬɚ 1995 ɝɨɞɚ N 33-ɎɁ, ɜ ɪɟɞ. Ɏɟɞɟɪɚɥɶɧɵɯ ɡɚɤɨɧɨɜ ɨɬ 10.05.2007 N 69-
ɎɁ); 
 Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ «Ɉ ɫɚɧɢɬɚɪɧɨ-ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɨɦ ɛɥɚɝɨɩɨɥɭɱɢɢ 
ɧɚɫɟɥɟɧɢɹ» (30 ɦɚɪɬɚ 1999 ɝɨɞɚ N 52-ɎɁ, ɜ ɪɟɞ. Ɏɟɞɟɪɚɥɶɧɵɯ ɡɚɤɨɧɨɜ ɨɬ 
01.12.2007 N 309-ɎɁ); 
 Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ «Ɉ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ» 
(21 ɢɸɥɹ 1997 ɝ. N 117-ɎɁ, ɜ ɪɟɞ. Ɏɟɞɟɪɚɥɶɧɵɯ ɡɚɤɨɧɨɜ ɨɬ 23.12.2003 N 186-
ɎɁ); 
 Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ «Ɉɛ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɷɤɫɩɟɪɬɢɡɟ» (23 ɧɨɹɛɪɹ 1995 ɝ. 
№ 174-ɎɁ, ɜ ɪɟɞ. Ɏɟɞɟɪɚɥɶɧɵɯ ɡɚɤɨɧɨɜ ɨɬ 16.05.2008 N 75-ɎɁ); 
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 Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ «Ɉ ɪɵɛɨɥɨɜɫɬɜɟ ɢ ɫɨɯɪɚɧɟɧɢɢ ɜɨɞɧɵɯ 
ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ» (20 ɞɟɤɚɛɪɹ 2004 ɝ. №166-ɎɁ, ɜ ɪɟɞ. Ɏɟɞɟɪɚɥɶɧɵɯ 
ɡɚɤɨɧɨɜ ɨɬ 06.12.2007 N 333-ɎɁ); 
 Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ «Ɉɛ ɨɛɴɟɤɬɚɯ ɤɭɥɶɬɭɪɧɨɝɨ ɧɚɫɥɟɞɢɹ (ɩɚɦɹɬɧɢɤɚɯ 
ɢɫɬɨɪɢɢ ɢ ɤɭɥɶɬɭɪɵ) ɧɚɪɨɞɨɜ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ» (25.06.02 №73-ɎɁ ɜ ɪɟɞ. 
Ɏɟɞɟɪɚɥɶɧɵɯ ɡɚɤɨɧɨɜ ɨɬ 08.11.2007 N 258-ɎɁ). 
 Ɂɟɦɟɥɶɧɵɣ ɤɨɞɟɤɫ ɊɎ № 136-ɎɁ ɨɬ 25.10.2001; 
 ȼɨɞɧɵɣ ɤɨɞɟɤɫ ɊɎ № 74 - ɎɁ ɨɬ 03.06.2006; 
 Ʌɟɫɧɨɣ ɤɨɞɟɤɫ ɊɎ № 200- ɎɁ ɨɬ 04.12.2006; 
 Ⱦɪɭɝɢɟ ɧɨɪɦɚɬɢɜɧɵɟ ɞɨɤɭɦɟɧɬɵ ɊɎ. 
Ʉ ɧɚɢɛɨɥɟɟ ɡɧɚɱɢɦɵɦ ɷɤɨɥɨɝɢɱɟɫɤɢɦ ɡɚɞɚɱɚɦ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɢ 
ɷɤɫɩɥɭɚɬɚɰɢɢ Ƚɗɋ ɨɬɧɨɫɹɬɫɹ: 
 ɫɨɡɞɚɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɫɜɹɡɚɧɧɵɟ ɫ ɷɬɢɦ ɬɪɚɧɫɮɨɪɦɚɰɢɹ 
ɥɚɧɞɲɚɮɬɨɜ, ɤɥɢɦɚɬɢɱɟɫɤɢɟ ɢɡɦɟɧɟɧɢɹ ɢ ɩɪ.; 
 ɩɨɞɝɨɬɨɜɤɚ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɜ ɬɨɦ ɱɢɫɥɟ, ɫɜɨɞɤɚ ɥɟɫɚ ɢ ɫɚɧɚɰɢɹ 
ɬɟɪɪɢɬɨɪɢɢ; 
 ɫɛɪɨɫɵ Ƚɗɋ ɜ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɫɜɹɡɚɧɧɵɟ ɫ ɷɬɢ ɢɡɦɟɧɟɧɢɹ, 
ɝɢɞɪɨɥɨɝɢɱɟɫɤɨɝɨ, ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɢ ɥɟɞɨɜɨɝɨ ɪɟɠɢɦɚ ɪɟɤɢ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ 
ɝɢɞɪɨɭɡɥɚ; 
 ɜɵɛɪɨɫɵ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ ɧɚ ɷɬɚɩɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ 
ɷɤɫɩɥɭɚɬɚɰɢɢ; 
 ɨɛɪɚɡɨɜɚɧɢɟ ɢ ɭɩɪɚɜɥɟɧɢɟ ɨɬɯɨɞɚɦɢ ɧɚ ɫɬɚɞɢɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ 
ɷɤɫɩɥɭɚɬɚɰɢɢ; 
 ɩɟɪɟɫɟɥɟɧɢɟ ɠɢɜɨɬɧɵɯ ɢ ɩɟɪɟɫɚɞɤɚ ɪɟɞɤɢɯ ɪɚɫɬɟɧɢɣ; 
 ɩɟɪɟɫɟɥɟɧɢɟ ɧɚɫɟɥɟɧɢɹ ɢɡ ɡɨɧɵ ɡɚɬɨɩɥɟɧɢɹ. 
 
7.4.1 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɡɨɧɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɜɥɢɹɸɳɢɟ ɧɚ 
ɫɨɫɬɨɹɧɢɟ ɜɨɞɧɵɯ ɪɟɫɭɪɫɨɜ 
 
ȼ ɤɨɦɩɥɟɤɫ ɦɟɪɨɩɪɢɹɬɢɣ ɫɚɧɢɬɚɪɧɨɣ ɩɨɞɝɨɬɨɜɤɢ ɬɟɪɪɢɬɨɪɢɢ ɜɯɨɞɹɬ: 
 ɫɚɧɢɬɚɪɧɚɹ ɨɱɢɫɬɤɚ ɬɟɪɪɢɬɨɪɢɣ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ; 
 ɜɵɧɨɫ ɩɪɟɞɩɪɢɹɬɢɣ, ɫɧɨɫ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ ɢɡ ɡɨɧɵ ɡɚɬɨɩɥɟɧɢɹ; 
 ɫɚɧɢɬɚɪɧɚɹ ɨɱɢɫɬɤɚ ɢ ɞɪɭɝɢɟ ɦɟɪɨɩɪɢɹɬɢɹ ɜ ɦɟɫɬɚɯ ɡɚɯɨɪɨɧɟɧɢɣ ɢ 
ɫɤɨɬɨɦɨɝɢɥɶɧɢɤɨɜ; 
 ɦɨɧɢɬɨɪɢɧɝ ɜɨɞɨɨɯɪɚɧɧɵɯ ɡɨɧ; 
 ɨɱɢɫɬɤɚ ɨɬ ɞɪɟɜɟɫɧɨɣ ɢ ɤɭɫɬɚɪɧɢɤɨɜɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ. 
ɋɚɧɢɬɚɪɧɚɹ ɨɱɢɫɬɤɚ ɩɪɨɜɨɞɢɬɫɹ ɧɚ ɜɫɟɣ ɬɟɪɪɢɬɨɪɢɢ, ɩɨɞɥɟɠɚɳɟɣ 
ɩɨɫɬɨɹɧɧɨɦɭ ɢɥɢ ɜɪɟɦɟɧɧɨɦɭ ɡɚɬɨɩɥɟɧɢɸ, ɩɨɞɬɨɩɥɟɧɢɸ ɢ ɛɟɪɟɝɨɨɛɪɭɲɟɧɢɸ. ȼ 
ɤɨɦɩɥɟɤɫ ɪɚɛɨɬ ɩɨ ɫɚɧɢɬɚɪɧɨɣ ɨɱɢɫɬɤɟ ɬɟɪɪɢɬɨɪɢɢ ɜɯɨɞɹɬ: 
 ɨɱɢɫɬɤɚ ɨɬ ɦɭɫɨɪɚ ɢ ɨɫɬɚɬɤɨɜ ɫɬɪɨɟɧɢɣ; 
 ɜɵɜɨɡ ɧɟɱɢɫɬɨɬ ɢɡ ɭɛɨɪɧɵɯ ɢ ɜɵɜɨɡ ɛɵɬɨɜɵɯ ɨɬɛɪɨɫɨɜ; 
 ɫɚɧɢɬɚɪɧɚɹ ɨɱɢɫɬɤɚ ɬɟɪɪɢɬɨɪɢɢ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ; 
 ɨɱɢɫɬɤɚ ɬɟɪɪɢɬɨɪɢɢ ɩɨɫɥɟ ɩɟɪɟɧɨɫɚ ɩɪɨɦɵɲɥɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ; 
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 ɥɢɤɜɢɞɚɰɢɹ ɫɤɜɚɠɢɧ (ɚɪɬɟɡɢɚɧɫɤɢɯ, ɝɟɨɥɨɝɨɪɚɡɜɟɞɨɱɧɵɯ ɢ ɞɪ.). 
ɇɚ ɬɟɪɪɢɬɨɪɢɢ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ, ɩɨɩɚɞɚɸɳɢɯ ɜ ɡɨɧɭ ɡɚɬɨɩɥɟɧɢɹ, 
ɩɨɞɬɨɩɥɟɧɢɹ ɢ ɛɟɪɟɝɨɨɛɪɭɲɟɧɢɹ, ɩɨɞɥɟɠɚɬ ɭɞɚɥɟɧɢɸ ɜɫɟ ɫɬɪɨɟɧɢɹ, ɜɤɥɸɱɚɹ 
ɨɩɨɪɵ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱ ɢ ɫɜɹɡɢ, ɦɚɱɬɵ, ɢɡɝɨɪɨɞɢ ɢ ɞɪ. 
ɫɬɪɨɟɧɢɹ, ɜɵɫɬɭɩɚɸɳɢɟ ɧɚɞ ɡɟɦɥɟɣ ɛɨɥɟɟ ɱɟɦ ɧɚ 0,5 ɦ.  
ȼ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɚɯ ɧɟɱɢɫɬɨɬɵ ɨɬ ɞɟɣɫɬɜɭɸɳɢɯ ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ ɢ 
ɨɛɳɟɫɬɜɟɧɧɵɯ ɭɛɨɪɧɵɯ, ɫɤɨɬɧɵɯ ɞɜɨɪɨɜ ɢ ɫɜɚɥɨɤ ɜɵɛɢɪɚɸɬɫɹ ɢ ɨɬɜɨɡɹɬɫɹ ɜ 
ɫɩɟɰɢɚɥɶɧɨ ɨɛɨɪɭɞɨɜɚɧɧɵɯ ɫɚɦɨɫɜɚɥɚɯ ɧɚ ɩɨɥɢɝɨɧɵ ɨɬɯɨɞɨɜ, ɝɞɟ ɭɤɥɚɞɵɜɚɸɬɫɹ 
ɜ ɫɩɟɰɢɚɥɶɧɨ ɩɨɞɝɨɬɨɜɥɟɧɧɵɟ ɤɨɬɥɨɜɚɧɵ. 
ȼ ɦɟɫɬɚɯ ɡɚɯɨɪɨɧɟɧɢɣ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɬɟɯ ɢɥɢ ɢɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ 
ɩɨɞɝɨɬɨɜɤɟ ɬɟɪɪɢɬɨɪɢɣ ɤɥɚɞɛɢɳ ɤ ɡɚɬɨɩɥɟɧɢɸ ɢ ɩɟɪɟɧɨɫɭ ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɚɛɫɨɥɸɬɧɨɣ ɨɬɦɟɬɤɨɣ ɦɟɫɬɧɨɫɬɢ. ɋɨɝɥɚɫɧɨ ɋɚɧɉɢɇ 3907-85 (ɋɚɧɢɬɚɪɧɵɟ 
ɩɪɚɜɢɥɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳ № 3907-
85 ɨɬ 1.07.1985) ɩɨɞɥɟɠɚɬ ɩɟɪɟɧɨɫɭ ɤɥɚɞɛɢɳɚ, ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɜ ɩɪɟɞɟɥɚɯ ɡɨɧɵ 
ɫɪɚɛɨɬɤɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɧɚ 2 ɦ ɧɢɠɟ ɍɆɈ. ȼɫɟ ɪɚɛɨɬɵ ɩɨ ɫɚɧɢɬɚɪɧɨɣ 
ɩɨɞɝɨɬɨɜɤɟ ɬɟɪɪɢɬɨɪɢɣ ɤɥɚɞɛɢɳ ɤ ɩɟɪɟɡɚɯɨɪɨɧɟɧɢɹɦ ɞɨɥɠɧɵ ɩɪɨɜɨɞɢɬɶɫɹ ɫ 
ɜɵɩɨɥɧɟɧɢɟɦ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɨɛɟɡɡɚɪɚɠɢɜɚɧɢɸ ɩɨɱɜ, ɢɧɫɬɪɭɦɟɧɬɨɜ, 
ɦɟɯɚɧɢɡɦɨɜ, ɫ ɫɨɛɥɸɞɟɧɢɟɦ ɫɚɧɢɬɚɪɧɵɯ ɧɨɪɦ ɢ ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ. 
Ɉɱɢɫɬɤɚ ɡɨɧɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɨɬ ɞɪɟɜɟɫɧɨ-ɤɭɫɬɚɪɧɢɤɨɜɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɫɚɧɢɬɚɪɧɵɦɢ ɧɨɪɦɚɦɢ, ɫɨɝɥɚɫɧɨ ɤɨɬɨɪɵɦ  ɞɥɹ 
ɜɨɞɨɯɪɚɧɢɥɢɳ ɫ ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɜɨɞɨɨɛɦɟɧɚ 6 ɢ ɛɨɥɟɟ ɨɱɢɫɬɤɭ ɨɬ ɞɪɟɜɟɫɧɨ-
ɤɭɫɬɚɪɧɢɤɨɜɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ  ɩɪɨɢɡɜɨɞɹɬ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɫɪɚɛɨɬɤɢ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɨɬ ɇɉɍ ɞɨ ɨɬɦɟɬɤɢ ɧɚ 2 ɦ ɧɢɠɟ ɦɚɤɫɢɦɚɥɶɧɨɣ ɫɪɚɛɨɬɤɢ  ɫ 
ɨɫɬɚɜɥɟɧɢɟɦ ɩɧɟɣ ɧɟ ɜɵɲɟ 50 ɫɦ. ȼɦɟɫɬɟ ɫ ɬɟɦ ɫɚɧɢɬɚɪɧɵɟ ɧɨɪɦɵ ɞɨɩɭɫɤɚɸɬ 
ɨɬɤɚɡ ɨɬ ɨɱɢɫɬɤɢ ɨɬ ɞɪɟɜɟɫɧɨ-ɤɭɫɬɚɪɧɢɤɨɜɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ, ɟɫɥɢ  ɪɚɫɱɟɬɚɦɢ 
ɩɪɨɝɧɨɡɚ ɩɨɞɬɜɟɪɠɞɚɟɬɫɹ, ɱɬɨ ɜɨɡɞɟɣɫɬɜɢɟ ɨɫɬɚɸɳɟɣɫɹ ɩɨɞ ɡɚɬɨɩɥɟɧɢɟ 
ɞɪɟɜɟɫɢɧɵ ɧɚ ɤɚɱɟɫɬɜɨ ɜɨɞɵ ɛɭɞɟɬ ɧɚɯɨɞɢɬɶɫɹ ɜ ɩɪɟɞɟɥɚɯ ɧɨɪɦɚɬɢɜɧɵɯ 
ɬɪɟɛɨɜɚɧɢɣ (ɩɪɢɦɟɱɚɧɢɟ ɤ ɩ.3.3.2. ɫɚɧɢɬɚɪɧɵɯ ɩɪɚɜɢɥ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳ № 3907-85 ɨɬ 1.07.1985). 
Ⱦɥɹ ɤɨɦɩɟɧɫɚɰɢɢ ɭɳɟɪɛɚ, ɩɪɢɧɨɫɢɦɨɝɨ ɡɚɬɨɩɥɟɧɢɟɦ ɢ ɩɨɞɬɨɩɥɟɧɢɟɦ 
ɡɟɦɟɥɶ, ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɫɬɢ ɫɥɟɞɭɸɳɢɟ ɦɟɪɨɩɪɢɹɬɢɹ: 
 ɩɟɪɟɧɨɫ ɨɬɞɟɥɶɧɵɯ ɭɱɚɫɬɤɨɜ ɞɨɪɨɝ, ɧɚɪɚɳɢɜɚɧɢɟ ɢɯ ɩɨɥɨɬɧɚ, 
ɤɪɟɩɥɟɧɢɟ ɨɬɤɨɫɨɜ, ɩɟɪɟɧɨɫ ɥɢɧɢɣ ɫɜɹɡɢ ɢ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ; 
 ɜɵɪɚɛɨɬɤɚ ɩɨɥɟɡɧɵɯ ɢɫɤɨɩɚɟɦɵɯ ɢɥɢ ɨɛɟɫɩɟɱɟɧɢɟ ɜɨɡɦɨɠɧɨɫɬɢ ɢɯ 
ɩɨɫɥɟɞɭɸɳɟɣ ɪɚɡɪɚɛɨɬɤɢ; 
 ɩɟɪɟɧɨɫ ɢɥɢ ɡɚɳɢɬɚ ɩɚɦɹɬɧɢɤɨɜ ɢɫɬɨɪɢɢ ɢ ɤɭɥɶɬɭɪɵ, ɚ ɬɚɤɠɟ ɢɯ 
ɨɛɫɥɟɞɨɜɚɧɢɟ ɢ ɨɩɢɫɚɧɢɟ; 
 ɜɨɡɦɟɳɟɧɢɟ ɭɳɟɪɛɚ ɭɧɢɱɬɨɠɟɧɢɹ ɧɟɪɟɫɬɢɥɢɳ ɪɵɛ ɢ ɱɢɫɥɟɧɧɨɫɬɢ 
ɞɢɤɢɯ ɠɢɜɨɬɧɵɯ ɢ ɩɬɢɰ. 
 
7.4.2 ȼɨɞɨɨɯɪɚɧɧɚɹ ɡɨɧɚ 
 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɨɫɬɚɧɨɜɥɟɧɢɟɦ ɉɪɚɜɢɬɟɥɶɫɬɜɚ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ 
ɨɬ 23 ɧɨɹɛɪɹ 1996 ɝ. №1404 ɢ ɜɨ ɢɫɩɨɥɧɟɧɢɟ ɬɪɟɛɨɜɚɧɢɣ ȼɨɞɧɨɝɨ ɤɨɞɟɤɫɚ № 74 
115 
 
- ɎɁ ɨɬ 3.06.2006 ɜɨɤɪɭɝ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɨɥɠɧɚ ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧɚ ɜɨɞɨɨɯɪɚɧɧɚɹ 
ɡɨɧɚ ɫɨ ɫɩɟɰɢɚɥɶɧɵɦ ɪɟɠɢɦɨɦ ɯɨɡɹɣɫɬɜɟɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ. 
ȼɫɟ ɩɨɤɚɡɚɬɟɥɢ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɟ ɫɨɫɬɨɹɧɢɟ ɥɟɫɧɨɝɨ ɮɨɧɞɚ, 
ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɥɟɫɧɵɯ ɪɟɫɭɪɫɨɜ, ɭɪɨɜɟɧɶ ɫɨɫɬɨɹɧɢɹ ɥɟɫɧɨɝɨ ɢ 
ɫɟɥɶɫɤɨɝɨ ɯɨɡɹɣɫɬɜɚ ɨɩɪɟɞɟɥɹɸɬɫɹ ɜ ɩɪɨɟɤɬɟ ɜɨɞɨɨɯɪɚɧɧɨɣ ɡɨɧɵ ɩɨ ɞɚɧɧɵɦ 
ɥɟɫɨɭɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɝɨɞɨɜɵɯ ɨɬɱɟɬɨɜ ɥɟɫɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɢ 
ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ, ɦɚɬɟɪɢɚɥɨɜ ɨɛɫɥɟɞɨɜɚɧɢɹ ɧɚ ɤɥɸɱɟɜɵɯ 
ɭɱɚɫɬɤɚɯ ɬɟɪɪɢɬɨɪɢɢ ɜɨɞɨɨɯɪɚɧɧɨɣ ɡɨɧɵ, ɜɵɩɨɥɧɟɧɧɵɯ ɜ ɩɪɨɰɟɫɫɟ ɢɡɵɫɤɚɧɢɣ. 
ȼ ɩɪɨɟɤɬɟ ɨɛɨɫɧɨɜɵɜɚɸɬɫɹ ɝɪɚɧɢɰɵ ɜɨɞɨɨɯɪɚɧɧɨɣ ɡɨɧɵ ɢ ɩɪɢɛɪɟɠɧɨɣ ɡɚɳɢɬɧɨɣ 
ɩɨɥɨɫɵ, ɚ ɬɚɤɠɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɨɦɩɥɟɤɫ ɥɟɫɨɯɨɡɹɣɫɬɜɟɧɧɵɯ, ɩɪɨɬɢɜɨɷɪɨɡɢɨɧɧɵɯ 
ɢ ɞɪɭɝɢɯ ɜɨɞɨɨɯɪɚɧɧɨ-ɡɚɳɢɬɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ. 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɨɫɬɚɧɨɜɥɟɧɢɟɦ ɉɪɚɜɢɬɟɥɶɫɬɜɚ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ 
ɨɬ 23 ɧɨɹɛɪɹ 1996 ɝ. №1404 ɜ ɜɨɞɨɨɯɪɚɧɧɨɣ ɡɨɧɟ ɡɚɩɪɟɳɚɟɬɫɹ: 
 ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɧɨɜɵɯ ɢ ɪɚɫɲɢɪɟɧɢɟ ɞɟɣɫɬɜɭɸɳɢɯ ɩɪɟɞɩɪɢɹɬɢɣ ɢ 
ɨɛɴɟɤɬɨɜ, ɩɪɹɦɨ ɢɥɢ ɤɨɫɜɟɧɧɨ ɜɥɢɹɸɳɢɯ ɧɚ ɫɚɧɢɬɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɨɟ ɫɨɫɬɨɹɧɢɟ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɩɪɢɥɟɝɚɸɳɢɯ ɤ ɧɟɦɭ ɡɟɦɟɥɶ; 
 ɪɚɡɦɟɳɟɧɢɟ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɮɟɪɦ, ɩɬɢɰɟɮɚɛɪɢɤ, ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜ 
ɤɚɱɟɫɬɜɟ ɭɞɨɛɪɟɧɢɣ, ɧɟ ɨɛɟɡɜɪɟɠɟɧɧɵɯ ɧɚɜɨɡɨɫɨɞɟɪɠɚɳɢɯ ɫɬɨɱɧɵɯ ɜɨɞ; 
 ɪɚɡɦɟɳɟɧɢɟ ɫɤɥɚɞɨɜ ɞɥɹ ɯɪɚɧɟɧɢɹ ɝɨɪɸɱɟɫɦɚɡɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, 
ɭɞɨɛɪɟɧɢɣ ɢ ɹɞɨɯɢɦɢɤɚɬɨɜ; 
 ɪɚɡɦɟɳɟɧɢɟ ɦɟɫɬ ɡɚɯɨɪɨɧɟɧɢɹ ɛɵɬɨɜɵɯ ɢ ɩɪɨɦɵɲɥɟɧɧɵɯ ɨɬɯɨɞɨɜ, 
ɫɤɨɬɨɦɨɝɢɥɶɧɢɤɨɜ, ɚ ɬɚɤɠɟ ɞɪɭɝɢɯ ɨɛɴɟɤɬɨɜ, ɨɬɪɢɰɚɬɟɥɶɧɨ ɜɥɢɹɸɳɢɯ ɧɚ 
ɤɚɱɟɫɬɜɨ ɜɨɞ; 
 ɩɪɢɦɟɧɟɧɢɟ ɚɜɢɚɨɩɵɥɟɧɢɹ ɥɟɫɧɵɯ ɭɝɨɞɢɣ ɹɞɨɯɢɦɢɤɚɬɚɦɢ, ɧɚ ɤɨɬɨɪɵɟ 
ɧɟ ɭɫɬɚɧɨɜɥɟɧɵ ɩɪɟɞɟɥɶɧɨ-ɞɨɩɭɫɬɢɦɵɟ ɤɨɧɰɟɧɬɪɚɰɢɢ (ɉȾɄ); 
 ɪɚɡɪɭɲɟɧɢɟ ɝɪɭɧɬɨɜɨɝɨ ɪɚɫɬɢɬɟɥɶɧɨɝɨ ɩɨɤɪɨɜɚ ɜ ɩɪɟɞɟɥɚɯ ɛɟɪɟɝɨɜɵɯ 
ɭɫɬɭɩɨɜ ɢ ɩɥɹɠɟɣ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɫɤɥɨɧɨɜ ɪɟɤ, ɨɜɪɚɝɨɜ, ɭɫɬɭɩɨɜ ɢ ɤɪɭɬɵɯ 
ɭɱɚɫɬɤɨɜ ɫɤɥɨɧɨɜ ɬɟɪɪɚɫ ɢ ɞɪɭɝɢɯ ɮɨɪɦ ɪɟɥɶɟɮɚ. 
ȼ ɩɪɟɞɟɥɚɯ ɩɪɢɛɪɟɠɧɨɣ ɡɚɳɢɬɧɨɣ ɩɨɥɨɫɵ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɤ ɨɝɪɚɧɢɱɟɧɢɹɦ, 
ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɜ ɜɨɞɨɨɯɪɚɧɧɨɣ ɡɨɧɟ ɡɚɩɪɟɳɚɟɬɫɹ: 
 ɪɚɫɩɚɲɤɚ ɡɟɦɟɥɶ; 
 ɤɨɨɩɟɪɚɬɢɜɧɨɟ ɢ ɢɧɞɢɜɢɞɭɚɥɶɧɨɟ ɫɬɪɨɢɬɟɥɶɫɬɜɨ; 
 ɩɪɢɦɟɧɟɧɢɟ ɹɞɨɯɢɦɢɤɚɬɨɜ ɢ ɭɞɨɛɪɟɧɢɣ; 
 ɨɪɝɚɧɢɡɚɰɢɹ ɥɟɬɧɢɯ ɥɚɝɟɪɟɣ, ɜɨɞɨɩɨɣ ɢ ɜɵɩɚɫ ɫɤɨɬɚ; 
 ɭɫɬɪɨɣɫɬɜɨ ɫɬɨɹɧɨɤ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ ɢ ɥɨɞɨɱɧɵɯ ɩɪɢɱɚɥɨɜ ɡɚ ɩɪɟɞɟɥɚɦɢ 
ɨɬɜɟɞɟɧɧɵɯ ɞɥɹ ɷɬɨɝɨ ɦɟɫɬ. 
ɇɚ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɜɨɞɨɨɯɪɚɧɧɨɣ ɡɨɧɟ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɤɚɱɟɫɬɜɟ ɩɟɪɜɨɨɱɟɪɟɞɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɪɟɤɨɦɟɧɞɭɸɬɫɹ 
ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɜɟɞɟɧɢɸ ɥɟɫɧɨɝɨ ɯɨɡɹɣɫɬɜɚ: ɪɭɛɤɢ, ɭɯɨɞɚ, ɫɚɧɢɬɚɪɧɵɟ ɪɭɛɤɢ, 






7.4.3 ȼɨɞɨɨɯɪɚɧɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɧɚ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ 
 
Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɨɪɦɚɥɶɧɨɣ ɪɚɛɨɬɵ ɨɛɨɪɭɞɨɜɚɧɢɹ Ƚɗɋ ɬɪɟɛɭɟɬɫɹ 
ɩɪɢɦɟɧɟɧɢɟ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɦɚɫɟɥ, ɱɬɨ ɦɨɠɟɬ ɩɪɢɜɨɞɢɬɶ ɤ ɩɨɩɚɞɚɧɢɸ 
ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɜ ɩɨɜɟɪɯɧɨɫɬɧɵɟ ɜɨɞɵ. Ʉɪɨɦɟ ɬɨɝɨ, ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ 
ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɩɪɟɞɩɪɢɹɬɢɹ ɬɪɟɛɭɟɬɫɹ ɩɨɬɪɟɛɥɟɧɢɟ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɨɛɴɟɦɚ 
ɜɨɞɵ.  
Ɂɚɦɚɫɥɟɧɧɵɟ ɫɬɨɤɢ Ƚɗɋ ɞɨɥɠɧɵ ɩɨɫɬɭɩɚɬɶ ɧɚ ɫɩɟɰɢɚɥɶɧɵɟ 
ɦɚɫɥɨɨɱɢɫɬɢɬɟɥɶɧɵɟ ɭɫɬɚɧɨɜɤɢ. ȼ ɚɜɚɪɢɣɧɨɣ ɫɢɬɭɚɰɢɢ (ɩɨɠɚɪ ɧɚ ɩɥɨɳɚɞɢ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ) ɫɬɨɤɢ ɜɨɞɵ ɨɬ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɢ ɦɚɫɥɚ ɫɨɛɢɪɚɸɬɫɹ ɜ 
ɫɩɟɰɢɚɥɶɧɵɟ ɟɦɤɨɫɬɢ – ɜ ɛɚɤɢ ɚɜɚɪɢɣɧɨɝɨ ɫɥɢɜɚ ɦɚɫɥɚ. 
Ʉ ɤɚɬɟɝɨɪɢɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɫɬɨɤɨɜ, ɧɟ ɬɪɟɛɭɸɳɢɯ ɨɱɢɫɬɤɢ 
(ɧɨɪɦɚɬɢɜɧɨ-ɱɢɫɬɵɟ ɜɨɞɵ), ɨɬɧɟɫɟɧɵ ɜɨɞɵ, ɢɞɭɳɢɟ ɧɚ ɨɯɥɚɠɞɟɧɢɟ 
ɨɛɨɪɭɞɨɜɚɧɢɹ, ɢ ɫɬɨɱɧɵɟ ɜɨɞɵ ɨɬ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɤɚɛɟɥɶɧɵɯ ɩɨɦɟɳɟɧɢɣ. ɗɬɢ 
ɜɨɞɵ ɧɟ ɡɚɝɪɹɡɧɹɸɬɫɹ ɜ ɩɪɨɰɟɫɫɟ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɢ ɨɬɜɨɞɹɬɫɹ ɜ ɧɢɠɧɢɣ ɛɶɟɮ ɛɟɡ 
ɨɱɢɫɬɤɢ. 
 ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ Ƚɗɋ ɞɨɥɠɧɨ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧɧɨ ɦɢɧɢɦɚɥɶɧɨɟ 
ɨɬɪɢɰɚɬɟɥɶɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ: 
 ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɫɬɨɤɚ ɞɨɥɠɧɨ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɭɬɜɟɪɠɞɟɧɧɵɦɢ ɩɪɚɜɢɥɚɦɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɨɞɧɵɯ ɪɟɫɭɪɫɨɜ ɢ ɩɪɚɜɢɥɚɦɢ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ; 
 ɷɤɫɩɥɭɚɬɚɰɢɹ ɢ ɨɛɫɥɭɠɢɜɚɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ 
ɬɟɪɪɢɬɨɪɢɢ ɞɨɥɠɧɵ ɫɨɩɪɨɜɨɠɞɚɬɶɫɹ ɩɪɨɜɟɞɟɧɢɟɦ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ 
ɩɪɟɞɨɬɜɪɚɳɟɧɢɸ ɩɨɩɚɞɚɧɢɹ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɨɞ ɜ ɩɨɞɡɟɦɧɵɟ ɜɨɞɵ ɢ ɜ ɜɨɞɧɵɣ 
ɨɛɴɟɤɬ (ɜɨɞɨɯɪɚɧɢɥɢɳɟ, ɧɢɠɧɢɣ ɛɶɟɮ); 
 ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɮɥɨɬɚ ɞɨɥɠɧɨ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧɨ 
ɧɟɩɨɩɚɞɚɧɢɟ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɤɜɚɬɨɪɢɸ; 
 ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɪɟɦɨɧɬɨɜ (ɪɟɤɨɧɫɬɪɭɤɰɢɢ) ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɞɨɥɠɧɵ ɫɨɛɥɸɞɚɬɶɫɹ ɩɪɢɪɨɞɨɨɯɪɚɧɧɵɟ 
ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɪɨɢɡɜɨɞɫɬɜɭ ɪɚɛɨɬ ɢ ɤ ɩɪɢɦɟɧɹɟɦɵɦ ɦɚɬɟɪɢɚɥɚɦ. 
ɉɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɞɨɥɠɧɵ ɫɨɛɥɸɞɚɬɶɫɹ 
ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɩɪɨɟɤɬɨɦ ɢ ɭɬɨɱɧɟɧɧɵɟ ɜ ɩɨɫɥɟɞɭɸɳɢɣ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɣ 
ɩɟɪɢɨɞ ɡɧɚɱɟɧɢɹ ɧɨɪɦɚɬɢɜɨɜ ɞɨɩɭɫɬɢɦɵɯ ɫɛɪɨɫɨɜ (ɇȾɋ) ɦɚɫɟɥ ɢ ɞɪɭɝɢɯ 
ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɢɫɯɨɞɹ ɢɡ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɞɥɹ ɜɨɞɧɨɝɨ ɨɛɴɟɤɬɚ ɩɪɟɞɟɥɶɧɨ 
ɞɨɩɭɫɬɢɦɵɯ ɤɨɧɰɟɧɬɪɚɰɢɣ (ɉȾɄ). 
Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɥɟɠɚɳɟɝɨ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɝɨ ɢ ɫɚɧɢɬɚɪɧɨ-
ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɬɟɪɪɢɬɨɪɢɢ Ƚɗɋ ɞɨɥɠɧɵ ɛɵɬɶ ɜɵɩɨɥɧɟɧɵ, ɢ 
ɫɨɞɟɪɠɚɬɶɫɹ ɜ ɢɫɩɪɚɜɧɨɦ ɫɨɫɬɨɹɧɢɢ: 
 ɫɢɫɬɟɦɵ ɨɬɜɨɞɚ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɢ ɩɨɞɡɟɦɧɵɯ ɜɨɞ ɫɨ ɜɫɟɣ ɬɟɪɪɢɬɨɪɢɢ, 
ɨɬ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ (ɞɪɟɧɚɠɢ, ɤɚɧɚɜɵ, ɜɨɞɨɨɬɜɨɞɹɳɢɟ ɤɚɧɚɥɵ ɢ ɞɪ.); 
 ɫɟɬɢ ɜɨɞɨɩɪɨɜɨɞɚ, ɤɚɧɚɥɢɡɚɰɢɢ, ɞɪɟɧɚɠɚ ɢ ɢɯ ɫɨɨɪɭɠɟɧɢɹ; 
 ɨɱɢɫɬɧɵɟ ɫɨɨɪɭɠɟɧɢɹ ɢ ɭɫɬɪɨɣɫɬɜɚ; 
 ɩɪɨɬɢɜɨɨɩɨɥɡɧɟɜɵɟ, ɩɪɨɬɢɜɨɨɛɜɚɥɶɧɵɟ, ɩɪɨɬɢɜɨɥɚɜɢɧɧɵɟ, 
ɩɪɨɬɢɜɨɫɟɥɟɜɵɟ ɢ ɛɟɪɟɝɨɭɤɪɟɩɢɬɟɥɶɧɵɟ ɫɨɨɪɭɠɟɧɢɹ; 
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 ɤɨɧɬɪɨɥɶɧɵɟ ɫɤɜɚɠɢɧɵ ɞɥɹ ɧɚɛɥɸɞɟɧɢɹ ɡɚ ɪɟɠɢɦɨɦ ɩɨɞɡɟɦɧɵɯ ɜɨɞ; 
Ɉɫɭɳɟɫɬɜɥɟɧɢɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɝɢɞɪɨɭɡɥɚ ɩɨɬɪɟɛɭɟɬ ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ ɩɨ 
ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɤ ɡɚɬɨɩɥɟɧɢɸ ɢ ɥɟɫɨɨɱɢɫɬɤɟ.  
ȼ ɫɚɧɢɬɚɪɧɨɦ ɨɬɧɨɲɟɧɢɢ ɪ. Ɍɨɦɶ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɨɬ «ɭɦɟɪɟɧɧɨ 
ɡɚɝɪɹɡɧɟɧɧɨɣ» ɞɨ «ɡɚɝɪɹɡɧɟɧɧɨɣ». Ɉɫɧɨɜɧɵɦɢ ɢɫɬɨɱɧɢɤɚɦɢ ɡɚɝɪɹɡɧɟɧɢɹ ɪɟɤɢ 
Ɍɨɦɶ ɜ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦ ɫɬɜɨɪɟ ɹɜɥɹɸɬɫɹ ɫɬɨɱɧɵɟ ɜɨɞɵ ɩɪɟɞɩɪɢɹɬɢɣ 
ɝɨɪɧɨɞɨɛɵɜɚɸɳɟɣ, ɬɨɩɥɢɜɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ, ɦɟɬɚɥɥɭɪɝɢɱɟɫɤɨɣ, 
ɤɨɤɫɨɯɢɦɢɢɱɟɫɤɨɣ, ɯɢɦɢɱɟɫɤɨɣ, ɞɟɪɟɜɨɨɛɪɚɛɚɬɵɜɚɸɳɟɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ, 
ɚɝɪɨɩɪɨɦɵɲɥɟɧɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ɢ ɤɨɦɦɭɧɚɥɶɧɨɝɨ ɯɨɡɹɣɫɬɜɚ.  
ɂɫɯɨɞɹ ɢɡ ɯɚɪɚɤɬɟɪɚ ɩɪɢɪɨɞɧɵɯ ɭɫɥɨɜɢɣ ɢ ɬɟɯɧɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ 
ɝɢɞɪɨɭɡɥɚ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ Ƚɗɋ ɜɨɡɦɨɠɧɨ ɩɪɨɜɟɞɟɧɢɟ ɤɨɦɩɥɟɤɫɚ ɡɚɳɢɬɧɵɯ 
ɦɟɪɨɩɪɢɹɬɢɣ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɦɢɧɢɦɢɡɚɰɢɸ ɜɨɡɦɨɠɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ, 
ɫɜɹɡɚɧɧɨɝɨ ɫ ɪɟɡɤɢɦ ɤɨɥɟɛɚɧɢɟɦ ɭɪɨɜɧɹ ɜɨɞɵ ɢɡ-ɡɚ ɢɡɦɟɧɟɧɢɹ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ 
Ƚɗɋ. ȼ ɫɨɫɬɚɜɟ ɦɟɪɨɩɪɢɹɬɢɣ ɦɨɝɭɬ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶɫɹ ɛɟɪɟɝɨɡɚɳɢɬɧɵɟ 
ɦɟɪɨɩɪɢɹɬɢɹ, ɩɟɪɟɧɨɫ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ ɡɚ ɩɪɟɞɟɥɵ ɜɨɡɦɨɠɧɨɣ 
ɡɚɛɨɥɚɱɢɜɚɟɦɨɣ ɬɟɪɪɢɬɨɪɢɢ, ɩɟɪɟɫɟɥɟɧɢɟ ɧɚɫɟɥɟɧɢɹ, ɤɨɦɩɥɟɤɫ 
ɤɨɦɩɟɧɫɚɰɢɨɧɧɵɯ ɩɪɢɪɨɞɨɨɯɪɚɧɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɢ ɬ.ɞ. 
ȼ ɪɟɡɭɥɶɬɚɬɟ ɡɚɬɨɩɥɟɧɢɹ ɫɟɥɶɯɨɡɭɝɨɞɢɣ, ɯɨɡɹɣɫɬɜɚ ɩɨɥɧɨɫɬɶɸ ɬɟɪɹɸɬ 
ɩɨɥɭɱɚɟɦɭɸ ɫ ɧɢɯ ɩɪɨɞɭɤɰɢɸ. ȼ ɰɟɥɹɯ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɩɨɬɟɪɶ 
ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɫɨɜɯɨɡɨɜ, ɡɚɬɪɚɝɢɜɚɟɦɵɯ 
ɝɢɞɪɨɫɬɪɨɢɬɟɥɶɫɬɜɨɦ, ɩɪɨɟɤɬɨɦ ɧɚɦɟɱɚɟɬɫɹ ɨɫɜɨɟɧɢɟ ɪɚɜɧɨɜɟɥɢɤɨɣ ɩɥɨɳɚɞɢ 
ɩɨɫɟɜɧɵɯ ɡɟɦɟɥɶ ɢ ɩɪɨɜɟɞɟɧɢɟ ɧɚ ɜɧɨɜɶ ɨɫɜɚɢɜɚɟɦɵɯ ɡɟɦɥɹɯ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɢɯ 
ɨɤɭɥɶɬɭɪɢɜɚɧɢɸ ɢ ɩɨɜɵɲɟɧɢɸ ɩɥɨɞɨɪɨɞɢɹ. 
Ɂɜɟɪɢ ɢ ɩɬɢɰɵ, ɚ ɬɚɤɠɟ ɩɪɟɫɦɵɤɚɸɳɢɟɫɹ ɢ ɡɟɦɧɨɜɨɞɧɵɟ, ɤɨɬɨɪɵɟ 
ɢɫɱɟɡɧɭɬ ɜ ɫɜɹɡɢ ɫ ɡɚɬɨɩɥɟɧɢɟɦ ɫɜɨɣɫɬɜɟɧɧɵɯ ɞɥɹ ɢɯ ɨɛɢɬɚɧɢɹ ɭɝɨɞɢɣ, 
ɫɨɯɪɚɧɹɬɫɹ ɜ ɞɨɫɬɚɬɨɱɧɨɦ ɤɨɥɢɱɟɫɬɜɟ ɧɚ ɩɪɢɥɟɝɚɸɳɟɣ ɬɟɪɪɢɬɨɪɢɢ, ɤɨɬɨɪɚɹ ɧɟ 
ɩɨɞɜɟɪɝɧɟɬɫɹ ɢɡɦɟɧɟɧɢɸ. 
ɋ ɰɟɥɶɸ ɞɚɥɶɧɟɣɲɟɝɨ ɫɨɯɪɚɧɟɧɢɹ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ ɢ ɠɢɜɨɬɧɨɝɨ ɦɢɪɚ, 
ɩɨɛɟɪɟɠɶɟ Ʉɥɸɱɟɜɫɤɨɝɨ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜɤɥɸɱɚɟɬɫɹ ɜ ɩɹɬɢɤɢɥɨɦɟɬɪɨɜɭɸ 
ɨɯɪɚɧɧɭɸ ɡɨɧɭ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. 
ɉɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ Ƚɗɋ ɨɬɪɢɰɚɬɟɥɶɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɤɚɱɟɫɬɜɨ ɜɨɞɵ 










8 Ɉɛɴёɦɵ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɪɚɫɯɨɞɵ ɜ ɩɟɪɢɨɞ 
ɷɤɫɩɥɭɚɬɚɰɢɢ 
 
8.1 Ɉɰɟɧɤɚ ɨɛɴёɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
 
ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɷɧɟɪɝɢɹ ɹɜɥɹɟɬɫɹ ɬɚɤɠɟ ɬɨɜɚɪɨɦ, ɤɨɬɨɪɵɣ ɩɪɢɨɛɪɟɬɚɸɬ 
ɭɱɚɫɬɧɢɤɢ ɨɩɬɨɜɨɝɨ ɪɵɧɤɚ ɭ ɝɟɧɟɪɢɪɭɸɳɢɯ ɤɨɦɩɚɧɢɣ, ɚ ɭɱɚɫɬɧɢɤɢ 
ɪɨɡɧɢɱɧɨɝɨ ɪɵɧɤɚ ɭ ɷɧɟɪɝɨɫɛɵɬɨɜɵɯ ɤɨɦɩɚɧɢɣ. ɐɟɧɚ ɧɚ ɷɥɟɤɬɪɢɱɟɫɤɭɸ 
ɷɧɟɪɝɢɸ ɜɵɪɚɠɚɟɬɫɹ ɜ ɪɭɛɥɹɯ ɢ ɤɨɩɟɣɤɚɯ ɡɚ ɩɨɬɪɟɛɥɟɧɧɵɣ ɤɢɥɨɜɚɬɬ-ɱɚɫ 
(ɤɨɩ/ɤȼɬ·ɱ, ɪɭɛ./ɤȼɬ·ɱ). 
Ɉɰɟɧɤɚ ɨɛɴёɦɨɜ ɩɪɨɞɚɠ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 8.1. 
 
Ɍɚɛɥɢɰɚ 8.1 – Ɉɰɟɧɤɚ ɨɛɴёɦɨɜ ɩɪɨɞɚɠ ɜɩɟɪɜɵɟ ɝɨɞɵ ɜɵɩɭɫɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
ɇɚɢɦɟɧɨɜɚɧɢɟ Ƚɨɞ 2022 2023 2024 2024 
ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ, 
Ɇȼɬ 513,00 513,00 513,00 513,00 
ɑɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 4200,00 4200,00 4200,00 4200,00 
ȼɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, 
Ɇȼɬ·ɱ 2154600,00 2154600,00 2154600,00 2154600,00 
Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 
ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ, % 1,00 1,00 1,00 1,00 
Ɋɚɫɯɨɞɵ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 
ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ, Ɇȼɬ·ɱ 21546,00 21546,00 21546,00 21546,00 
Ɉɛɴɟɦ ɪɟɚɥɢɡɚɰɢɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, Ɇȼɬ·ɱ 2133054,00 2133054,00 2133054,00 2133054,00 
Ɍɚɪɢɮ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ, 
ɪɭɛ./Ɇȼɬ·ɱ 1077,00 1110,00 1143,00 1175,00 
ȼɵɪɭɱɤɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɬɵɫ.ɪɭɛ. 191441596,50 197307495,00 203173393,50 208861537,50 
ɇȾɋ ɤ ɜɵɪɭɱɤɟ, ɬɵɫ.ɪɭɛ. 29202955,40 30097753,47 30992551,55 31860234,53 
 
8.2 Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɩɨ ɝɢɞɪɨɭɡɥɭ 
 
Ɏɨɪɦɢɪɨɜɚɧɢɟ ɬɟɤɭɳɢɯ ɪɚɫɯɨɞɨɜ ɜɵɩɨɥɧɟɧɨ ɧɚ ɨɫɧɨɜɚɧɢɢ «ɉȺɈ 
«ɊɭɫȽɢɞɪɨ» ɨɬ 16.01.2017 №9 - «ȿɞɢɧɵɟ ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɉȺɈ «ɊɭɫȽɢɞɪɨ» 
ɧɚ 2017-2042 ɝɝ.) ɫ ɭɱɟɬɨɦ ɪɟɚɥɢɡɨɜɚɧɧɨɣ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 
Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ: 
- ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ; 
- ɪɚɫɯɨɞɵ ɩɨ ɫɬɪɚɯɨɜɚɧɢɸ ɢɦɭɳɟɫɬɜɚ; 
- ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ; 
- ɪɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ;  
- ɪɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ; 





Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ ɪɚɫɫɱɢɬɵɜɚɟɦ, ɢɫɯɨɞɹ ɢɡ ɫɪɟɞɧɟɝɨ ɫɪɨɤɚ 
ɫɥɭɠɛɵ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ.  
ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ (ɨɩɥɚɬɚ ɬɪɭɞɚ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɡɚɬɪɚɬɵ, 
ɩɪɨɱɢɟ ɪɚɫɯɨɞɵ) ɩɨ Ƚɗɋ ɨɩɪɟɞɟɥɹɟɦ ɜ ɪɚɫɱɟɬɟ ɧɚ 1 Ɇȼɬ ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɦɨɳɧɨɫɬɢ.  
ɉɟɪɢɨɞ ɪɚɫɱɟɬɚ ɜ ɩɪɨɝɪɚɦɦɟ 240 ɦɟɫɹɰɟɜ, ɩɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ 81 ɦɟɫɹɰ.  
ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɧɚ ɭɪɨɜɧɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.2.  
 
Ɍɚɛɥɢɰɚ 8.2 – ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɝɢɞɪɨɭɡɥɚ ɜɩɟɪɜɵɟ ɝɨɞɵ 
ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ, ɬɵɫ.ɪɭɛ./Ɇȼɬ ȼɟɥɢɱɢɧɚ, ɬɵɫ.ɪɭɛ. 
Ɋɚɫɯɨɞɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ 255,20 130917,60 
ɉɪɨɱɢɟ ɪɚɫɯɨɞɵ 274,0 14056,20 
ɂɬɨɝɨ  144973,80 
 
Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ ɪɚɫɫɱɢɬɚɧɵ ɧɚ 
ɨɫɧɨɜɚɧɢɢ ȿɞɢɧɵɯ ɫɰɟɧɚɪɧɵɯ ɭɫɥɨɜɢɣ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɧɚ 2017 - 2042 ɝɝ. 
(ɩɪɢɤɚɡ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɨɬ 16.01.2017 ɝ. №9), ɬɚɛɥɢɰɚ 8.3.  
 
Ɍɚɛɥɢɰɚ 8.3 – Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ ȼɟɥɢɱɢɧɚ, ɬɵɫ.ɪɭɛ. 
ɈȺɈ "ɋɈ - ȿɗɋ" 135,38 ɬɵɫ.ɪɭɛ./Ɇȼɬ 69449,94 




ɈȺɈ ɐɎɊ (ɰɟɧɬɪ ɮɢɧɚɧɫɨɜɵɯ ɪɚɫɱɟɬɨɜ) 0,000318 ɬɵɫ.ɪɭɛ./Ɇȼɬ*ɱ 1409,48 
ɂɬɨɝɨ  75721,67 
 
ɇɚɥɨɝ ɧɚ ɜɨɞɭ ɜ ɪɚɫɱɟɬɟ ɧɚ 1 ɬɵɫ. ɤȼɬ·ɱ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɇɚɥɨɝɨɜɵɦ 
ɤɨɞɟɤɫɨɦ ɊɎ ɞɥɹ ɪɟɤɢ Ɍɨɦɶ ɫɨɫɬɚɜɥɹɟɬ 4,8 ɪɭɛ. 
Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɩɪɨɢɡɜɨɞɫɬɜɚ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.4. 
 
Ɍɚɛɥɢɰɚ 8.4 – Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɩɪɨɢɡɜɨɞɫɬɜɚ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ  
ɇɚɢɦɟɧɨɜɚɧɢɟ Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 2021 2022 2023 2024 2025 
Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ 323,82 323,82 323,82 323,82 323,82 
Ɋɚɫɯɨɞɵ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ 56,63 53,52 50,41 47,30 44,20 
ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ 141,52 144,97 144,97 144,97 144,97 
Ɋɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ 2,36 3,35 3,15 2,96 2,76 
Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ 
ɪɟɝɭɥɢɪɭɸɳɢɯ ɤɨɦɩɚɧɢɣ 73,92 75,72 75,72 75,72 75,72 
120 
 
Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 8.4 
ɇɚɢɦɟɧɨɜɚɧɢɟ Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 2021 2022 2023 2024 2025 
ɇɚɥɨɝ ɧɚ ɜɨɞɭ 20,43 21,28 21,28 21,28 21,28 
ɂɬɨɝɨ 618,68 622,66 619,36 616,05 612,75 
 
ɋɬɪɭɤɬɭɪɚ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬ ɩɨ ɝɢɞɪɨɭɡɥɭ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 8.1. 
Ɋɢɫɭɧɨɤ 8.1 – ɋɬɪɭɤɬɭɪɚ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬ ɩɨ ɝɢɞɪɨɭɡɥɭ, % 
 
8.3 ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 
 
ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɨɬɬɨɤ ɞɟɧɟɠɧɵɯ ɫɪɟɞɫɬɜ ɩɨɫɥɟ 
ɡɚɜɟɪɲɟɧɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ Ʉɥɸɱɟɜɫɤɨɣ Ƚɗɋ. Ɂɧɚɱɢɬɟɥɶɧɚɹ ɱɚɫɬɶ ɨɬɱɢɫɥɹɟɬɫɹ 
ɜ ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɇɚɥɨɝɨɜɵɦ ɤɨɞɟɤɫɨɦ ɊɎ.  
ɍɱɬɟɧɵ ɫɥɟɞɭɸɳɢɟ ɧɚɥɨɝɢ: 
 ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ – 20%; 
 ɇȾɋ – 18%; 
 ȼɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ – 34%; 
 ɇɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ – 2,2% 
 ɇɚɥɨɝ ɧɚ ɜɨɞɭ ɧɚ 1 ɬɵɫ. ɤȼɬ·ɱ – 4,8 ɪɭɛ. 
ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɥɶɝɨɬ ɩɪɢɜɟɞɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 8.5. 
 
Ɍɚɛɥɢɰɚ 8.5 - ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɇɚɢɦɟɧɨɜɚɧɢɟ Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 
2021 2022 2023 2024 2025 
ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ, ɦɥɧ.ɪɭɛ. 671,74 731,83 758,78 787,20 813,44 









ˀа̵̭оды ̦а ̬е̥о̦т 
п̬о̛̏̚од̭т̏е̦̦ы̵ ̴о̦до̏





Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 8.5 
ɇɚɢɦɟɧɨɜɚɧɢɟ Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 
2021 2022 2023 2024 2025 
ȼɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ, ɦɥɧ.ɪɭɛ. 8,47 8,47 8,47 8,47 8,47 
ɇɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ, ɦɥɧ.ɪɭɛ. 131,56 124,43 117,31 110,19 103,06 
 
ɇɚɥɨɝɢ ɧɚ ɩɪɢɛɵɥɶ, ɇȾɋ ɢ ɜɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ ɨɬɱɢɫɥɹɸɬɫɹ ɜ 
ɮɟɞɟɪɚɥɶɧɵɣ ɛɸɞɠɟɬ. ɇɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ ɨɬɱɢɫɥɹɟɬɫɹ ɜ ɛɸɞɠɟɬ ɪɟɝɢɨɧɚ, ɝɞɟ 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɫɬɪɨɢɬɟɥɶɫɬɜɨ.  
 
8.4 Ɉɰɟɧɤɚ ɫɭɦɦɵ ɩɪɢɛɵɥɢ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 
 
ɉɪɢɛɵɥɶ ɹɜɥɹɟɬɫɹ ɤɨɧɟɱɧɵɦ ɮɢɧɚɧɫɨɜɵɦ ɪɟɡɭɥɶɬɚɬɨɦ ɨɬ ɩɪɨɞɚɠɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɝɟɧɟɪɢɪɭɸɳɟɣ ɤɨɦɩɚɧɢɢ ɢ ɜ ɨɛɳɟɦ ɜɢɞɟ ɩɪɟɞɫɬɚɜɥɹɟɬ 
ɪɚɡɧɢɰɭ ɦɟɠɞɭ ɰɟɧɨɣ ɩɪɨɞɭɤɰɢɢ ɢ ɟё ɫɟɛɟɫɬɨɢɦɨɫɬɶɸ.  
ȼ ɨɬɱɟɬɟ ɨ ɩɪɢɛɵɥɢ ɨɩɪɟɞɟɥɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɩɨɤɚɡɚɬɟɥɢ: ɜɚɥɨɜɚɹ 
ɩɪɢɛɵɥɶ, ɧɚɥɨɝɨɨɛɥɚɝɚɟɦɚɹ ɩɪɢɛɵɥɶ, ɪɚɡɦɟɪɵ ɜɵɩɥɚɬ ɩɨ ɧɚɥɨɝɚɦ, 
ɧɟɪɚɫɩɪɟɞɟɥɟɧɧɚɹ ɩɪɢɛɵɥɶ, ɧɚɤɨɩɥɟɧɧɚɹ ɧɟɪɚɫɩɪɟɞɟɥɟɧɧɚɹ ɩɪɢɛɵɥɶ.  
Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɩɟɪɜɵɯ ɥɟɬ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɞɥɹ ɰɟɥɟɜɨɝɨ 
ɜɚɪɢɚɧɬɚ ɜ ɬɚɛɥɢɰɟ 8.6.  
 
Ɍɚɛɥɢɰɚ 8.6 - Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɜɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɇɚɢɦɟɧɨɜɚɧɢɟ Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 
2020 2021 2022 2023 2024 
ȼɵɪɭɱɤɚ (ɧɟɬɬɨ), ɦɥɧ.ɪɭɛ. 2134,75 3940,10 4172,24 4299,10 4434,80 
Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ, ɦɥɧ.ɪɭɛ. 454,84 618,68 622,66 619,36 616,05 
EBITDA (ȼɚɥɨɜɚɹ ɩɪɢɛɵɥɶ), ɦɥɧ.ɪɭɛ. 1679,91 3321,42 3549,58 3679,75 3818,75 
EBIT (ɉɪɢɛɵɥɶ ɞɨ ɧɚɥɨɝɨɨɛɥɨɠɟɧɢɹ), ɦɥɧ.ɪɭɛ. 1679,91 3321,42 3549,58 3679,75 3818,75 
ɋɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɣ ɧɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ, ɦɥɧ.ɪɭɛ. 335,98 664,28 709,92 735,95 763,75 
NOPAT (ɑɢɫɬɚɹ ɩɪɢɛɵɥɶ), ɦɥɧ.ɪɭɛ. 1343,93 2657,14 2839,66 2943,80 3055,00 
ɋɩɪɚɜɨɱɧɨ: ɋɬɚɜɤɚ ɧɚɥɨɝɚ ɧɚ ɩɪɢɛɵɥɶ Ɍ,% 20 20 20 20 20 
 
Ɉɛɴёɦ ɱɢɫɬɨɣ ɩɪɢɛɵɥɢ ɡɚɜɢɫɢɬ ɨɬ ɨɛɴёɦɚ ɜɚɥɨɜɨɣ ɩɪɢɛɵɥɢ ɢ ɜɟɥɢɱɢɧɵ 
ɧɚɥɨɝɨɜ, ɢ ɪɚɫɬёɬ ɩɨ ɦɟɪɟ ɭɜɟɥɢɱɟɧɢɹ ɜɵɪɚɛɨɬɤɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɱɬɨ ɩɨɤɚɡɚɧɨ 
ɧɚ ɪɢɫɭɧɤɟ 8.2. 
122 
 
 Ɋɢɫɭɧɨɤ 8.2 – ɑɢɫɬɚɹ ɩɪɢɛɵɥɶ, ɦɥɪɞ. ɪɭɛ. 
 
8.5 ɉɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ  
 
ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɩɪɨɟɤɬɚ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɫɢɫɬɟɦɨɣ ɩɨɤɚɡɚɬɟɥɟɣ, 
ɨɬɪɚɠɚɸɳɢɯ ɫɨɨɬɧɨɲɟɧɢɟ ɡɚɬɪɚɬ ɢ ɪɟɡɭɥɶɬɚɬɨɜ ɩɪɢɦɟɧɢɬɟɥɶɧɨ ɤ ɢɧɬɟɪɟɫɚɦ 
ɟɝɨ ɭɱɚɫɬɧɢɤɨɜ.  
Ʉɪɢɬɟɪɢɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɣ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.7.  
 
Ɍɚɛɥɢɰɚ 8.7 – ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɢɧɜɟɫɬɢɰɢɣ 
ɋɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ, % 11,6 
Ⱦɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɩɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ - DPB, ɦɟɫ. 81 
ɑɢɫɬɵɣ ɩɪɢɜɟɞɟɧɧɵɣ ɞɨɯɨɞ – NPV, ɦɥɧ. ɪɭɛ. 13150 
ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ - PI 1,33 
ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɪɭɛ./ɤȼɬ·ɱ 0,14 
ɍɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ, ɪɭɛ./ɤȼɬ 87627,31 
 
8.6 Ⱥɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ  
 
ɂɧɜɟɫɬɢɰɢɢ – ɜɥɨɠɟɧɢɹ ɤɚɩɢɬɚɥɚ ɫ ɰɟɥɶɸ ɩɨɥɭɱɟɧɢɹ ɩɪɢɛɵɥɢ. 
ɂɧɜɟɫɬɢɰɢɢ ɹɜɥɹɸɬɫɹ ɧɟɨɬɴɟɦɥɟɦɨɣ ɱɚɫɬɶɸ ɫɨɜɪɟɦɟɧɧɨɣ ɷɤɨɧɨɦɢɤɢ. Ɉɬ 
ɤɪɟɞɢɬɨɜ ɢɧɜɟɫɬɢɰɢɢ ɨɬɥɢɱɚɸɬɫɹ ɫɬɟɩɟɧɶɸ ɪɢɫɤɚ ɞɥɹ ɢɧɜɟɫɬɨɪɚ (ɤɪɟɞɢɬɨɪɚ) 
— ɤɪɟɞɢɬ ɢ ɩɪɨɰɟɧɬɵ ɧɟɨɛɯɨɞɢɦɨ ɜɨɡɜɪɚɳɚɬɶ ɜ ɨɝɨɜɨɪёɧɧɵɟ ɫɪɨɤɢ 
ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɩɪɢɛɵɥɶɧɨɫɬɢ ɩɪɨɟɤɬɚ, ɢɧɜɟɫɬɢɰɢɢ (ɢɧɜɟɫɬɢɪɨɜɚɧɧɵɣ ɤɚɩɢɬɚɥ) 
ɜɨɡɜɪɚɳɚɸɬɫɹ ɢ ɩɪɢɧɨɫɹɬ ɞɨɯɨɞ ɬɨɥɶɤɨ ɜ ɩɪɢɛɵɥɶɧɵɯ ɩɪɨɟɤɬɚɯ. ȿɫɥɢ ɩɪɨɟɤɬ 
ɭɛɵɬɨɱɟɧ — ɢɧɜɟɫɬɢɰɢɢ ɦɨɝɭɬ ɛɵɬɶ ɭɬɪɚɱɟɧɵ ɩɨɥɧɨɫɬɶɸ ɢɥɢ ɱɚɫɬɢɱɧɨ.  
ȼɵɪɭɱɤɚ (ɨɛɨɪɨɬ, ɨɛɴёɦ ɩɪɨɞɚɠ) — ɤɨɥɢɱɟɫɬɜɨ ɞɟɧɟɠɧɵɯ ɫɪɟɞɫɬɜ ɢɥɢ 
ɢɧɵɯ ɛɥɚɝ, ɩɨɥɭɱɚɟɦɵɯ ɤɨɦɩɚɧɢɟɣ ɡɚ ɨɩɪɟɞɟɥёɧɧɵɣ ɩɟɪɢɨɞ ɟё ɞɟɹɬɟɥɶɧɨɫɬɢ, 
ɜ ɨɫɧɨɜɧɨɦ ɡɚ ɫɱёɬ ɩɪɨɞɚɠɢ ɬɨɜɚɪɨɜ ɢɥɢ ɭɫɥɭɝ ɫɜɨɢɦ ɤɥɢɟɧɬɚɦ. 
ȼɥɢɹɧɢɟ ɜɵɛɪɚɧɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɧɚ ɢɡɦɟɧɟɧɢɟ ɱɢɫɬɨɝɨ ɩɪɢɜɟɞɟɧɧɨɝɨ 
























  Ɋɢɫɭɧɨɤ 8.3 – ɂɡɦɟɧɟɧɢɟ NPV ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ 
ɧɚɥɨɝɨɜ, ɦɥɪɞ. ɪɭɛ. 
 
ȼɵɜɨɞ: ɍɜɟɥɢɱɟɧɢɟ ɫɬɚɜɤɢ ɧɚɥɨɝɨɜ –ɭɦɟɧɶɲɟɧɢɟ ɜɟɥɢɱɢɧɵ NPV. 
  Ɋɢɫɭɧɨɤ 8.4 – ɋɭɦɦɚ NPV ɨɬ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɨɛɴёɦɚ 
ɢɧɜɟɫɬɢɰɢɣ, ɦɥɪɞ. ɪɭɛ. 
 



































ɂɡɦɟɧɟɧɢɟ ɨɛɴɟɦɚ ɢɧɜɟɫɬɢɰɢɣ, %
124 
 
  Ɋɢɫɭɧɨɤ 8.5 – ɋɭɦɦɚ NPV ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɰɟɧɵ ɫɛɵɬɚ, 
ɦɥɪɞ. ɪɭɛ. 
 
ȼɵɜɨɞ: ɍɜɟɥɢɱɟɧɢɢ ɰɟɧɵ ɫɛɵɬɚ –ɭɜɟɥɢɱɟɧɢɟ ɜɟɥɢɱɢɧɵ NPV. 
 
 Ɋɢɫɭɧɨɤ 8.6 – ɋɭɦɦɚ NPV ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ 
ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ, ɦɥɪɞ. ɪɭɛ. 
 










































9 ɉɧɟɜɦɨɯɨɡɹɣɫɬɜɨ Ƚɗɋ 
 
ɉɧɟɜɦɚɬɢɱɟɫɤɨɟ ɯɨɡɹɣɫɬɜɨ Ƚɗɋ ɹɜɥɹɟɬɫɹ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɦ 
ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɞɥɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ. 
Ɉɫɧɨɜɧɵɟ ɩɨɬɪɟɛɢɬɟɥɢ ɫɠɚɬɨɝɨ ɜɨɡɞɭɯɚ ɹɜɥɹɸɬɫɹ: 
-ɦɚɫɥɨɜɨɡɞɭɲɧɵɟ ɤɨɬɥɵ ɦɚɫɥɨɧɚɩɨɪɧɵɯ ɭɫɬɚɧɨɜɨɤ ɫɢɫɬɟɦ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 
ɬɭɪɛɢɧ;  
-ɫɢɫɬɟɦɵ ɬɨɪɦɨɠɟɧɢɹ ɚɝɪɟɝɚɬɨɜ (ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɛɵɫɬɪɨɣ ɨɫɬɚɧɨɜɤɢ 
ɚɝɪɟɝɚɬɚ, ɜɪɚɳɚɸɳɟɝɨɫɹ ɩɨ ɢɧɟɪɰɢɢ ɩɨɫɥɟ ɨɬɤɥɸɱɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ ɢ ɡɚɤɪɵɬɢɹ 
ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ ɬɭɪɛɢɧɵ); 
-ɫɢɫɬɟɦɚ ɨɬɠɚɬɢɹ ɜɨɞɵ ɢɡ ɤɚɦɟɪ ɪɚɛɨɱɢɯ ɤɨɥɟɫ ɩɟɪɟɞ ɜɜɨɞɨɦ ɚɝɪɟɝɚɬɚ ɜ 
ɪɟɠɢɦ - ɫɢɧɯɪɨɧɧɨɝɨ ɤɨɦɩɟɧɫɚɬɨɪɚ;  
-ɩɧɟɜɦɚɬɢɱɟɫɤɢɟ ɪɟɦɨɧɬɧɵɟ ɭɩɥɨɬɧɟɧɢɹ ɬɭɪɛɢɧ (ɭɩɥɨɬɧɟɧɢɹ ɜɚɥɚ); 
-ɬɟɯɧɢɱɟɫɤɢɟ ɧɭɠɞɵ (ɩɧɟɜɦɚɬɢɱɟɫɤɢɣ ɢɧɫɬɪɭɦɟɧɬ). 
ɉɧɟɜɦɚɬɢɱɟɫɤɨɟ ɯɨɡɹɣɫɬɜɨ Ƚɗɋ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɨɞɧɭ ɢɥɢ ɧɟɫɤɨɥɶɤɨ 
ɫɚɦɨɫɬɨɹɬɟɥɶɧɵɯ ɫɢɫɬɟɦ ɜɵɫɨɤɨɝɨ ɢ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ. ȼ ɫɨɫɬɚɜ ɤɚɠɞɨɣ ɢɡ 
ɫɢɫɬɟɦ ɜɯɨɞɹɬ: ɤɨɦɩɪɟɫɫɨɪɧɵɟ ɭɫɬɚɧɨɜɤɢ, ɨɛɴɟɞɢɧɟɧɧɵɟ ɜɨɡɞɭɯɨɩɪɨɜɨɞɚɦɢ, 
ɜɨɡɞɭɯɨɫɛɨɪɧɢɤɢ (ɪɟɫɢɜɟɪɵ) ɢ ɩɨɬɪɟɛɢɬɟɥɢ. ȼɫɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɞɨɥɠɧɨ ɛɵɬɶ 
ɨɛɨɪɭɞɨɜɚɧɨ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɦɢ ɤɥɚɩɚɧɚɦɢ, ɩɪɢɛɨɪɚɦɢ ɤɨɧɬɪɨɥɹ, ɡɚɳɢɬɵ ɢ 
ɞɪɭɝɢɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ, ɜ ɬɨɦ ɱɢɫɥɟ ɫɪɟɞɫɬɜɚɦɢ ɚɜɬɨɦɚɬɢɤɢ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɦɢ 
ɛɟɡɨɩɚɫɧɨɫɬɶ ɩɧɟɜɦɚɬɢɱɟɫɤɨɝɨ ɯɨɡɹɣɫɬɜɚ ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɦɢ ɩɪɚɜɢɥɚɦɢ 
ɧɚɞɡɨɪɧɵɯ ɨɪɝɚɧɨɜ. 
 
9.1 Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɫɯɟɦɵ ɢ ɫɨɫɬɚɜ ɨɛɨɪɭɞɨɜɚɧɢɹ 
 
Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɫɯɟɦɵ ɹɜɥɹɸɬɫɹ ɨɫɧɨɜɧɵɦ ɞɨɤɭɦɟɧɬɨɦ, ɨɩɢɫɵɜɚɸɳɢɦ 
ɩɪɨɰɟɫɫ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɩɨɞɚɱɢ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɠɚɬɨɝɨ ɜɨɡɞɭɯɚ. ɇɚ ɧɢɯ 
ɩɪɟɞɫɬɚɜɥɟɧɨ ɜɫɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɤɨɦɩɪɟɫɫɨɪɵ, ɜɨɡɞɭɯɨɫɛɨɪɧɢɤɢ, 
ɜɨɡɞɭɯɨɩɪɨɜɨɞɵ, ɤɥɚɩɚɧɚ, ɦɚɧɨɦɟɬɪɵ, ɡɚɞɜɢɠɤɢ. 





-Ʉɨɧɬɪɨɥɶɧɨ-ɢɡɦɟɪɢɬɟɥɶɧɚɹ ɚɩɩɚɪɚɬɭɪɚ (ɄɂȺ) 
ȼ ɩɧɟɜɦɚɬɢɱɟɫɤɨɦ ɯɨɡɹɣɫɬɜɟ Ƚɗɋ ɩɪɢɦɟɧɹɸɬɫɹ ɤɨɦɩɪɟɫɫɨɪɧɵɟ ɚɝɪɟɝɚɬɵ 
ɨɛɳɟɝɨ ɧɚɡɧɚɱɟɧɢɹ ɫɥɟɞɭɸɳɢɯ ɬɢɩɨɜ: ɩɨɪɲɧɟɜɵɟ, ɜɢɧɬɨɜɵɟ ɢ ɪɨɬɚɰɢɨɧɧɵɟ.  
ɉɪɨɞɭɜɤɚ ɤɨɦɩɪɟɫɫɨɪɨɜ ɩɪɨɢɡɜɨɞɢɬɫɹ ɱɟɪɟɡ ɦɚɫɥɨɭɥɨɜɢɬɟɥɢ ɜɨ ɢɡɛɟɠɚɧɢɟ 
ɡɚɝɪɹɡɧɟɧɢɹ ɩɨɦɟɳɟɧɢɣ ɢ ɬɟɪɪɢɬɨɪɢɢ. ɉɪɨɞɭɜɨɱɧɵɟ ɬɪɭɛɨɩɪɨɜɨɞɵ ɫɥɟɞɭɟɬ 
ɫɨɟɞɢɧɹɬɶ ɜ ɤɨɥɥɟɤɬɨɪɵ ɩɪɢ ɨɞɢɧɚɤɨɜɨɦ ɞɚɜɥɟɧɢɢ. 
Ʉɚɠɞɚɹ ɤɨɦɩɪɟɫɫɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ ɨɛɨɪɭɞɭɟɬɫɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ 
ɡɚɳɢɬɚɦɢ ɢ ɭɫɬɪɨɣɫɬɜɚɦɢ ɡɜɭɤɨɜɨɣ ɢ ɫɜɟɬɨɜɨɣ ɫɢɝɧɚɥɢɡɚɰɢɢ, ɞɟɣɫɬɜɭɸɳɢɦɢ 
ɩɪɢ ɩɪɟɤɪɚɳɟɧɢɢ ɩɨɞɚɱɢ ɨɯɥɚɠɞɚɸɳɟɣ ɜɨɞɵ, ɩɨɜɵɲɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ ɫɠɚɬɨɝɨ 
ɜɨɡɞɭɯɚ ɜɵɲɟ ɞɨɩɭɫɬɢɦɨɣ, ɚ ɬɚɤɠɟ ɭɫɬɪɨɣɫɬɜɚɦɢ ɞɥɹ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɨɫɬɚɧɨɜɤɢ 
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ɤɨɦɩɪɟɫɫɨɪɚ ɩɪɢ ɩɨɧɢɠɟɧɢɢ ɞɚɜɥɟɧɢɹ ɫɦɚɡɤɢ ɞɥɹ ɦɟɯɚɧɢɡɦɚ ɞɜɢɠɟɧɢɹ ɧɢɠɟ 
ɞɨɩɭɫɬɢɦɨɣ, ɧɟɞɨɩɭɫɬɢɦɨɦ ɩɨɜɵɲɟɧɢɢ ɞɚɜɥɟɧɢɹ ɢɥɢ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɡɞɭɯɚ ɧɚ 
ɧɚɝɧɟɬɚɬɟɥɶɧɨɣ ɥɢɧɢɢ, ɩɪɢ ɜɧɟɡɚɩɧɨɦ ɩɪɟɤɪɚɳɟɧɢɢ ɩɨɞɚɱɢ ɨɯɥɚɠɞɚɸɳɟɣ ɜɨɞɵ 
ɢ ɜ ɞɪɭɝɢɯ ɫɥɭɱɚɹɯ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɯ ɡɚɜɨɞɫɤɨɣ ɢɧɫɬɪɭɤɰɢɟɣ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɤɨɦɩɪɟɫɫɨɪɚ ɤɨɧɤɪɟɬɧɨɝɨ ɬɢɩɚ. 
-ȼɨɡɞɭɯɨɫɛɨɪɧɢɤɢ.  
ȼ ɫɢɫɬɟɦɚɯ ɩɧɟɜɦɚɬɢɱɟɫɤɨɝɨ ɯɨɡɹɣɫɬɜɚ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜɨɡɞɭɯɨɫɛɨɪɧɢɤɢ 
ɨɛɳɟɩɪɨɦɵɲɥɟɧɧɨɝɨ ɢɡɝɨɬɨɜɥɟɧɢɹ ɧɚ ɞɚɜɥɟɧɢɟ 0,5 ɢ 0,8 ɢ 7,0 Ɇɉɚ. 
Ʉɚɠɞɵɣ ɜɨɡɞɭɯɨɫɛɨɪɧɢɤ ɞɨɥɠɟɧ ɢɦɟɬɶ ɦɚɧɨɦɟɬɪ ɢ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɣ 
ɤɥɚɩɚɧ. ɑɢɫɥɨ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɯ ɤɥɚɩɚɧɨɜ ɢ ɢɯ ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ 
ɞɨɥɠɧɵ ɩɪɟɞɨɬɜɪɚɳɚɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɟɜɵɲɟɧɢɹ ɞɚɜɥɟɧɢɹ ɜ ɜɨɡɞɭɯɨɫɛɨɪɧɢɤɟ 
ɧɚɞ ɪɚɛɨɱɢɦ. 
ȼ ɞɧɢɳɟ ɜɨɡɞɭɯɨɫɛɨɪɧɢɤɚ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɩɚɬɪɭɛɨɤ ɞɥɹ ɩɪɨɞɭɜɤɢ 
ɤɨɧɞɟɧɫɚɬɚ ɢ ɦɚɫɥɚ. Ɇɚɫɥɨ ɢ ɜɨɞɚ, ɭɞɚɥɹɟɦɵɟ ɩɪɢ ɩɪɨɞɭɜɤɟ ɜɨɡɞɭɯɨɫɛɨɪɧɢɤɨɜ 
ɨɬɜɨɞɹɬɫɹ ɜ ɫɩɟɰɢɚɥɶɧɵɟ ɫɛɨɪɧɢɤɢ, ɢɫɤɥɸɱɚɸɳɢɟ ɡɚɝɪɹɡɧɟɧɢɟ ɩɨɦɟɳɟɧɢɣ, ɫɬɟɧ 
ɢ ɨɤɪɭɠɚɸɳɟɣ ɬɟɪɪɢɬɨɪɢɢ ɦɚɫɥɨɦ. 
-ȼɨɡɞɭɯɨɩɪɨɜɨɞɵ.  
ȼɨɡɞɭɯɨɩɪɨɜɨɞɵ ɢɡɝɨɬɚɜɥɢɜɚɸɬɫɹ ɢɡ ɫɬɚɥɶɧɵɯ ɛɟɫɲɨɜɧɵɯ ɬɪɭɛ.  
Ⱦɢɚɦɟɬɪ ɜɨɡɞɭɯɨɩɪɨɜɨɞɨɜ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɩɚɞɟɧɢɟ 
ɞɚɜɥɟɧɢɹ ɭ ɧɚɢɛɨɥɟɟ ɭɞɚɥɟɧɧɨɝɨ ɩɨɬɪɟɛɢɬɟɥɹ ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨɦ ɪɚɫɯɨɞɟ ɧɟ 
ɩɪɟɜɵɲɚɥɨ 5 - 8 % ɧɨɦɢɧɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ. 
Ɋɚɡɛɨɪɧɵɟ ɮɥɚɧɰɟɜɵɟ ɫɨɟɞɢɧɟɧɢɹ ɬɪɭɛ ɩɪɢɦɟɧɹɸɬɫɹ ɭ ɚɪɦɚɬɭɪɵ, ɚ ɬɚɤɠɟ 
ɞɥɹ ɭɱɚɫɬɤɨɜ, ɩɨɞɜɟɪɝɚɸɳɢɯɫɹ ɩɟɪɢɨɞɢɱɟɫɤɨɣ ɪɚɡɛɨɪɤɟ ɞɥɹ ɨɱɢɫɬɤɢ ɨɬ 
ɨɬɥɨɠɟɧɢɣ - ɦɟɠɞɭ ɤɨɦɩɪɟɫɫɨɪɚɦɢ ɢ ɜɨɡɞɭɯɨɫɛɨɪɧɢɤɚɦɢ. 
ȼɨɡɞɭɯɨɩɪɨɜɨɞɵ ɩɪɨɤɥɚɞɵɜɚɸɬɫɹ ɫ ɭɱɟɬɨɦ ɜɨɡɦɨɠɧɨɫɬɢ ɢɯ ɫɜɨɛɨɞɧɨɝɨ 
ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɪɚɫɲɢɪɟɧɢɹ, ɩɪɟɞɨɬɜɪɚɳɚɹ ɪɚɫɫɬɪɨɣɫɬɜɚ ɫɨɟɞɢɧɟɧɢɣ ɢ 
ɧɟɞɨɩɭɫɬɢɦɨɫɬɢ ɩɟɪɟɞɚɱɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɭɫɢɥɢɣ ɧɚ ɫɨɟɞɢɧɟɧɧɵɟ ɫ ɧɢɦɢ 
ɤɨɦɩɪɟɫɫɨɪɵ ɢ ɞɪɭɝɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ. ɍɱɢɬɵɜɚɟɬɫɹ ɬɚɤɠɟ ɜɨɡɦɨɠɧɨɫɬɶ 
ɫɚɦɨɤɨɦɩɟɧɫɚɰɢɢ ɨɬɞɟɥɶɧɵɯ ɭɱɚɫɬɤɨɜ. Ɍɢɩɵ ɩɪɢɦɟɧɹɟɦɵɯ ɤɨɦɩɟɧɫɚɬɨɪɨɜ - 
ɝɧɭɬɵɟ ɢ ɜɨɥɧɢɫɬɵɟ. 
-Ɍɪɭɛɨɩɪɨɜɨɞɧɚɹ ɚɪɦɚɬɭɪɚ. 
Ɍɪɭɛɨɩɪɨɜɨɞɧɚɹ ɚɪɦɚɬɭɪɚ ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɚɛɨɱɟɝɨ 
ɞɚɜɥɟɧɢɹ ɢ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɜɨɡɞɭɯɨɩɪɨɜɨɞɚɯ. ɉɪɢɦɟɧɹɟɬɫɹ ɚɪɦɚɬɭɪɚ 
ɨɛɳɟɩɪɨɦɵɲɥɟɧɧɨɝɨ ɢɡɝɨɬɨɜɥɟɧɢɹ: ɡɚɞɜɢɠɤɢ, ɜɟɧɬɢɥɢ, ɲɚɪɨɜɵɟ ɤɪɚɧɵ. 
- Ʉɨɧɬɪɨɥɶɧɨ-ɢɡɦɟɪɢɬɟɥɶɧɚɹ ɚɩɩɚɪɚɬɭɪɚ (ɄɂȺ). 
Ʉɚɠɞɚɹ ɤɨɦɩɪɟɫɫɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ ɢ ɜɨɡɞɭɯɨɫɛɨɪɧɢɤ ɨɫɧɚɳɚɸɬɫɹ 
ɤɨɧɬɪɨɥɶɧɨ-ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɚɩɩɚɪɚɬɭɪɨɣ, ɤɨɬɨɪɚɹ ɩɨɫɬɚɜɥɹɟɬɫɹ ɤɨɦɩɥɟɤɬɧɨ ɫ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ. 
Ʉɨɦɩɪɟɫɫɨɪɧɵɟ ɫɬɚɧɰɢɢ ɩɨ ɦɟɪɟ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɨɫɧɚɳɚɸɬɫɹ 
ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɄɂȺ, ɧɟɨɛɯɨɞɢɦɨɣ ɞɥɹ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɢɯ ɪɚɛɨɬɵ: 
 ɷɥɟɤɬɪɨɤɨɧɬɚɤɬɧɵɦɢ ɦɚɧɨɦɟɬɪɚɦɢ ɢɥɢ ɞɚɬɱɢɤɚɦɢ ɞɚɜɥɟɧɢɹ ɞɥɹ 




 ɷɥɟɤɬɪɨɤɨɧɬɚɤɬɧɵɦɢ ɬɟɪɦɨɦɟɬɪɚɦɢ ɢɥɢ ɞɪɭɝɢɦɢ ɞɚɬɱɢɤɚɦɢ 
ɬɟɦɩɟɪɚɬɭɪɵ ɞɥɹ ɚɜɚɪɢɣɧɨɣ ɨɫɬɚɧɨɜɤɢ ɤɨɦɩɪɟɫɫɨɪɧɨɝɨ ɚɝɪɟɝɚɬɚ ɩɪɢ ɩɟɪɟɝɪɟɜɟ 
ɫɠɚɬɨɝɨ ɜɨɡɞɭɯɚ ɜ ɧɚɝɧɟɬɚɬɟɥɶɧɨɦ ɬɪɭɛɨɩɪɨɜɨɞɟ, ɟɫɥɢ ɷɬɚ ɬɟɦɩɟɪɚɬɭɪɚ ɛɥɢɡɤɚ ɤ 
ɬɟɦɩɟɪɚɬɭɪɟ ɜɫɩɵɲɤɟ ɩɚɪɨɜ ɤɨɦɩɪɟɫɫɨɪɧɨɝɨ ɦɚɫɥɚ; 
Ɇɚɧɨɦɟɬɪɵ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɞɢɚɦɟɬɪɨɦ ɧɟ ɦɟɧɟɟ 150 ɦɦ, ɤɥɚɫɫɚ ɬɨɱɧɨɫɬɢ 
ɧɟ ɧɢɠɟ 2,5. ɒɤɚɥɚ ɜɵɛɢɪɚɟɬɫɹ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɩɪɢ ɪɚɛɨɱɟɦ ɞɚɜɥɟɧɢɢ 
ɫɬɪɟɥɤɢ ɧɚɯɨɞɢɥɢɫɶ ɜ ɫɪɟɞɧɟɣ ɟɟ ɬɪɟɬɢ. Ʉɚɠɞɵɣ ɦɚɧɨɦɟɬɪ ɫɧɚɛɠɚɟɬɫɹ ɡɚɩɨɪɧɵɦ 
ɭɫɬɪɨɣɫɬɜɨɦ ɢɥɢ ɬɪɟɯɯɨɞɨɜɵɦ ɤɪɚɧɨɦ. 
 
9.2 Ɍɢɩɵ ɤɨɦɩɪɟɫɫɨɪɧɵɯ ɭɫɬɚɧɨɜɨɤ 
 
ɋɨɝɥɚɫɧɨ ȽɈɋɌ 28567-90 «Ʉɨɦɩɪɟɫɫɨɪɵ. Ɍɟɪɦɢɧɵ ɢ ɨɩɪɟɞɟɥɟɧɢɹ», 
ɤɨɦɩɪɟɫɫɨɪɨɦ (ɜɨɡɞɭɲɧɵɦ ɤɨɦɩɪɟɫɫɨɪɨɦ) ɧɚɡɵɜɚɟɬɫɹ ɷɧɟɪɝɟɬɢɱɟɫɤɚɹ ɦɚɲɢɧɚ 
ɢɥɢ ɭɫɬɪɨɣɫɬɜɨ ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɞɚɜɥɟɧɢɹ (ɫɠɚɬɢɹ) ɩɟɪɟɦɟɳɟɧɢɹ ɜɨɡɞɭɯɚ. 
Ʉɨɦɩɪɟɫɫɨɪ ɫ ɩɪɢɜɨɞɨɦ ɧɚɡɵɜɚɟɬɫɹ ɚɝɪɟɝɚɬɨɦ, ɚ ɤɨɦɩɪɟɫɫɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ 
– ɤɨɦɩɪɟɫɫɨɪɧɵɦ ɚɝɪɟɝɚɬɨɦ ɫ ɞɨɩɨɥɧɢɬɟɥɶɧɵɦɢ ɫɢɫɬɟɦɚɦɢ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɦɢ 
ɟɝɨ ɪɚɛɨɬɭ. 
Ʉɨɦɩɪɟɫɫɨɪɵ ɦɨɠɧɨ ɤɥɚɫɫɢɮɢɰɢɪɨɜɚɬɶ: ɧɚɡɧɚɱɟɧɢɸ ɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɦ 
ɩɪɨɰɟɫɫɟ, ɩɪɢɧɰɢɩɭ ɞɟɣɫɬɜɢɹ, ɤɨɧɫɬɪɭɤɰɢɢ, ɪɚɡɜɢɜɚɟɦɨɦɭ ɞɚɜɥɟɧɢɸ, ɪɨɞɭ 
ɩɟɪɟɦɟɳɚɟɦɨɣ ɫɪɟɞɵ. ȼ ɩɪɟɞɟɥɚɯ ɤɚɠɞɨɣ ɤɥɚɫɫɢɮɢɤɚɰɢɨɧɧɨɣ ɝɪɭɩɩɵ 
ɤɨɦɩɪɟɫɫɨɪɵ ɩɨɞɪɚɡɞɟɥɹɸɬɫɹ ɩɨ ɜɬɨɪɢɱɧɵɦ ɩɪɢɡɧɚɤɚɦ. 
ɉɨɪɲɧɟɜɨɣ ɤɨɦɩɪɟɫɫɨɪ – ɤɨɦɩɪɟɫɫɨɪ ɨɛɴɟɦɧɨɝɨ ɞɟɣɫɬɜɢɹ, ɜ ɤɨɬɨɪɨɦ 
ɢɡɦɟɧɟɧɢɟ ɨɛɴɟɦɨɜ ɪɚɛɨɱɢɯ ɤɚɦɟɪ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨɪɲɧɹɦɢ, ɫɨɜɟɪɲɚɸɳɢɦɢɫɹ 
ɩɪɹɦɨɥɢɧɟɣɧɨɟ ɜɨɡɜɪɚɬɧɨ-ɩɨɫɬɭɩɚɬɟɥɶɧɨɟ ɞɜɢɠɟɧɢɟ. ɉɨɪɲɧɟɜɵɟ ɤɨɦɩɪɟɫɫɨɪɵ 
ɛɵɥɢ ɢɡɨɛɪɟɬɟɧɵ ɩɟɪɜɵɦɢ, ɢ ɧɚ ɫɟɝɨɞɧɹ ɫɚɦɵɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɟ. ɉɨɪɲɧɟɜɵɟ 
ɤɨɦɩɪɟɫɫɨɪɵ, ɛɥɚɝɨɞɚɪɹ ɲɢɪɨɤɨɣ ɥɢɧɟɣɤɟ ɚɫɫɨɪɬɢɦɟɧɬɚ ɢ ɦɧɨɝɨɨɛɪɚɡɧɵɦ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ ɢɧɬɟɧɫɢɜɧɨ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ ɫɚɦɵɯ ɪɚɡɧɵɯ ɨɛɥɚɫɬɹɯ 
ɞɟɹɬɟɥɶɧɨɫɬɢ ɱɟɥɨɜɟɤɚ. 
ȼɢɧɬɨɜɨɣ ɤɨɦɩɪɟɫɫɨɪ – ɪɨɬɨɪɧɵɣ ɤɨɦɩɪɟɫɫɨɪ, ɜ ɤɨɬɨɪɨɦ ɪɚɛɨɱɚɹ ɤɚɦɟɪɚ 
ɨɛɪɚɡɭɟɬɫɹ ɤɨɪɩɭɫɨɦ ɢ ɜɢɧɬɨɨɛɪɚɡɧɵɦ ɪɨɬɨɪɨɦ, ɢɦɟɸɳɢɦɢ ɪɚɡɥɢɱɧɵɟ ɩɪɨɮɢɥɢ 
ɡɭɛɶɟɜ. Ɋɨɬɨɪɧɨ-ɜɢɧɬɨɜɵɟ ɤɨɦɩɪɟɫɫɨɪɵ, ɨɧɢ ɫɱɢɬɚɸɬɫɹ ɨɛɴɟɦɧɵɦɢ. ȼ 
ɤɨɦɩɪɟɫɫɨɪɧɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ ɩɨɞɨɛɧɨɣ ɦɨɞɢɮɢɤɚɰɢɢ ɧɟ ɩɪɟɞɭɫɦɨɬɪɟɧɵ 
ɤɥɚɩɚɧɵ, ɱɬɨ ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɭɜɟɥɢɱɟɧɢɹ ɜɢɧɬɨɜɵɯ ɨɛɨɪɨɬɨɜ. 
ɉɨɬɨɦɭ ɢɡɛɵɬɨɱɧɨɟ ɞɚɜɥɟɧɢɟ ɜɨɡɞɭɯɚ ɫɩɨɫɨɛɧɵ ɜɵɪɚɛɚɬɵɜɚɬɶ ɦɟɯɚɧɢɡɦɵ, ɧɟ 
ɨɛɥɚɞɚɸɳɢɟ ɤɪɭɩɧɵɦɢ ɝɚɛɚɪɢɬɚɦɢ. ɍɪɨɜɟɧɶ ɞɚɜɥɟɧɢɹ ɞɨɫɬɢɝɚɟɬ ɨɬ 5 ɞɨ 13 
ɚɬɦɨɫɮɟɪ, ɱɬɨ ɩɪɟɞɫɬɚɜɥɹɟɬ ɞɨɜɨɥɶɧɨ ɧɟɩɥɨɯɨɣ ɩɨɤɚɡɚɬɟɥɶ ɪɚɛɨɬɵ. 
Ɋɨɬɨɪɧɨ-ɩɥɚɫɬɢɧɱɚɬɵɟ ɤɨɦɩɪɟɫɫɨɪɵ ɢɥɢ ɰɟɧɬɪɨɛɟɠɧɵɟ. Ȼɥɚɝɨɞɚɪɹ ɫɜɨɟɦɭ 
ɭɫɬɪɨɣɫɬɜɭ, ɨɧɢ ɜɵɫɨɤɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɵ, ɞɨɥɝɨɜɟɱɧɵ ɢ ɢɫɤɥɸɱɢɬɟɥɶɧɨ 
ɧɚɞɟɠɧɵ. ɉɨɞɨɛɧɵɟ ɚɩɩɚɪɚɬɵ ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɦɚɥɨɣ ɜɪɚɳɚɬɟɥɶɧɨɣ ɫɤɨɪɨɫɬɶɸ, 
ɞɚɜɥɟɧɢɟ ɧɟ ɩɪɟɜɵɲɚɟɬ 10 ɚɬɦɨɫɮɟɪ. 
Ɇɟɦɛɪɚɧɧɵɟ — ɬɚɤɨɣ ɬɢɩ ɤɨɦɩɪɟɫɫɨɪɨɜ ɩɨ ɞɟɣɫɬɜɢɸ ɫɯɨɠ ɫ ɩɨɪɲɧɟɜɵɦɢ. 
Ɉɬɥɢɱɢɬɟɥɶɧɨɣ ɨɫɨɛɟɧɧɨɫɬɶɸ ɡɞɟɫɶ ɹɜɥɹɟɬɫɹ ɪɚɛɨɱɚɹ ɩɨɜɟɪɯɧɨɫɬɶ - ɷɬɨ 
ɦɟɦɛɪɚɧɚ, ɢɡɝɨɬɨɜɥɟɧɧɚɹ ɢɡ ɦɚɬɟɪɢɚɥɨɜ, ɜɵɞɟɪɠɢɜɚɸɳɢɯ ɦɧɨɝɨɤɪɚɬɧɵɣ ɰɢɤɥ 
ɜɨɡɜɪɚɬɧɨ-ɩɨɫɬɭɩɚɬɟɥɶɧɵɯ ɞɜɢɠɟɧɢɣ. ɇɚɝɧɟɬɚɧɢɟ ɜɨɡɞɭɯɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɡɞɟɫɶ ɡɚ 
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ɫɱɟɬ ɤɨɥɟɛɚɧɢɣ ɦɟɦɛɪɚɧɵ. ɉɨɫɥɟɞɧɹɹ, ɡɚɱɚɫɬɭɸ, ɞɥɹ ɛɨɥɶɲɟɣ ɩɪɨɱɧɨɫɬɢ 
ɢɡɝɨɬɚɜɥɢɜɚɟɬɫɹ ɢɡ ɧɟɫɤɨɥɶɤɢɯ ɫɥɨɟɜ.  
ɇɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɚ ɧɚ ɨɛɴɟɤɬɚɯ, ɝɞɟ ɬɪɟɛɭɟɬɫɹ ɜɵɫɨɤɨɟ ɤɚɱɟɫɬɜɨ 
ɜɨɡɞɭɯɚ, ɛɟɡ ɢɧɨɪɨɞɧɵɯ ɩɪɢɦɟɫɟɣ. ɍɫɬɭɩɚɟɬ ɜ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɩɨɪɲɧɟɜɨɦɭ 
ɬɢɩɭ ɤɨɦɩɪɟɫɫɨɪɚ.  
 
9.3 ȼɵɛɨɪ ɞɥɹ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɫɨɫɬɚɜɚ ɩɨɬɪɟɛɢɬɟɥɟɣ 
 
ɋɯɟɦɚ ɫɠɚɬɨɝɨ ɜɨɡɞɭɯɚ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɫɧɚɛɠɟɧɢɹ 
ɜɨɡɞɭɯɨɦ: ɩɟɪɜɨɧɚɱɚɥɶɧɨɝɨ ɡɚɩɨɥɧɟɧɢɹ ɤɨɬɥɚ ɢ ɨɛɟɫɩɟɱɟɧɢɹ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ 
ɩɨɞɤɚɱɤɢ ɜɨɡɞɭɯɚ ɜ ɤɨɬɟɥ Ɇɇɍ ɫ ɞɚɜɥɟɧɢɟɦ ɨɬ 4,2 ɞɨ 7,0 Ɇɉɚ.  
ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɤɨɦɩɪɟɫɫɨɪɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɨɥɠɧɚ ɩɪɢɧɢɦɚɬɶɫɹ 
ɢɡ ɪɚɫɱɟɬɚ ɨɛɟɫɩɟɱɟɧɢɹ ɩɟɪɜɨɧɚɱɚɥɶɧɨɣ ɡɚɪɹɞɤɢ ɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪɨɜ Ɇɇɍ ɧɟ 
ɛɨɥɟɟ ɱɟɦ ɡɚ 4 ɱɚɫɚ. ɉɪɢ ɷɬɨɦ ɞɨɩɭɫɤɚɟɬɫɹ ɡɚɪɹɞɤɚ ɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪɨɜ ɞɨ 
ɞɚɜɥɟɧɢɹ 0,8 Ɇɉɚ ɨɬ ɫɢɫɬɟɦ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ. 
ȼ ɫɢɫɬɟɦɟ ɡɚɪɹɞɤɢ ɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪɨɜ Ɇɇɍ ɞɨɥɠɟɧ ɭɫɬɚɧɚɜɥɢɜɚɬɶɫɹ 
ɪɟɡɟɪɜɧɵɣ ɤɨɦɩɪɟɫɫɨɪ. 
ȼɦɟɫɬɢɦɨɫɬɶ ɜɨɡɞɭɯɨɫɛɨɪɧɢɤɚ (ɦ3) ɞɨɥɠɧɚ ɩɪɢɧɢɦɚɬɶɫɹ ɪɚɜɧɵɣ ɪɚɫɯɨɞɭ 
ɜɨɡɞɭɯɚ ɧɚ ɭɬɟɱɤɢ ɜ ɫɢɫɬɟɦɟ ɡɚ 8 ɱ, ɧɨ ɧɟ ɦɟɧɟɟ ɡɧɚɱɟɧɢɹ ɦɢɧɭɬɧɨɣ 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɪɚɛɨɱɢɯ ɤɨɦɩɪɟɫɫɨɪɨɜ. Ⱦɨɥɠɟɧ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶɫɹ ɛɚɣɩɚɫ 
ɥɹ ɩɨɞɚɱɢ ɜɨɡɞɭɯɚ ɜ ɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪ, ɦɢɧɭɹ ɜɨɡɞɭɯɨɫɛɨɪɧɢɤ. 
ɋɯɟɦɚ ɫɠɚɬɨɝɨ ɜɨɡɞɭɯɚ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɫɧɚɛɠɟɧɢɹ 
ɜɨɡɞɭɯɨɦ: 
-ɋɢɫɬɟɦɚ ɬɨɪɦɨɠɟɧɢɹ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ; 
-Ɋɟɦɨɧɬɧɨɝɨ ɭɩɥɨɬɧɟɧɢɹ ɜɚɥɚ ɝɢɞɪɨɬɭɪɛɢɧɵ; 
-ɋɢɫɬɟɦɚ ɬɟɯɧɢɱɟɫɤɢɯ ɧɭɠɞ. 
-ɋɢɫɬɟɦɚ ɜɨɡɞɭɯɨɫɧɚɛɠɟɧɢɹ ɩɧɟɜɦɨɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɚɩɩɚɪɚɬɭɪɵ. 
ɋɢɫɬɟɦɚ ɬɨɪɦɨɠɟɧɢɹ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ. 
ȼ ɫɢɫɬɟɦɟ ɦɟɯɚɧɢɱɟɫɤɨɝɨ ɬɨɪɦɨɠɟɧɢɹ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ 
ɨɞɢɧ ɜɨɡɞɭɯɨɫɛɨɪɧɢɤ, ɟɦɤɨɫɬɶ ɤɨɬɨɪɨɝɨ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶɸ 
ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɞɜɭɯ ɰɢɤɥɨɜ ɬɨɪɦɨɠɟɧɢɹ (ɛɟɡ ɭɱɟɬɚ ɜɤɥɸɱɟɧɢɹ ɤɨɦɩɪɟɫɫɨɪɚ) 
ɜɫɟɯ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ, ɫɨɟɞɢɧɟɧɧɵɯ ɜ ɨɞɢɧ ɷɥɟɤɬɪɢɱɟɫɤɢɣ 
ɛɥɨɤ. ɇɚɱɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɜ ɜɨɡɞɭɯɨɫɛɨɪɧɢɤɟ ɞɨɥɠɧɨ ɛɵɬɶ ɩɪɢɧɹɬɨ 0,7 Ɇɉɚ, ɚ 
ɤɨɧɟɱɧɨɟ 0,5 Ɇɉɚ. 
ɋɢɫɬɟɦɚ ɜɨɡɞɭɯɨɫɧɚɛɠɟɧɢɹ ɩɧɟɜɦɨɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɚɩɩɚɪɚɬɭɪɵ. 
ɉɢɬɚɧɢɟ ɞɚɧɧɨɣ ɫɢɫɬɟɦɵ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɨɬ ɫɢɫɬɟɦɵ ɜɨɡɞɭɯɨɫɧɚɛɠɟɧɢɹ 
ɬɟɯɧɢɱɟɫɤɢɯ ɧɭɠɞ. 
ɋɢɫɬɟɦɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɭɪɨɜɧɹ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɫ ɩɨɦɨɳɶɸ 
ɩɧɟɜɦɨɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ. 
Ⱦɥɹ ɩɢɬɚɧɢɹ ɚɩɩɚɪɚɬɭɪɵ ɩɪɟɞɭɫɦɨɬɪɟɧ ɨɬɞɟɥɶɧɵɣ ɜɨɡɞɭɯɨɫɛɨɪɧɢɤ 






ɋɢɫɬɟɦɚ ɬɟɯɧɢɱɟɫɤɢɯ ɧɭɠɞ. 
ɋɢɫɬɟɦɚ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɫɧɚɛɠɟɧɢɟ ɜɨɡɞɭɯɨɦ ɩɧɟɜɦɚɬɢɱɟɫɤɨɝɨ 
ɢɧɫɬɪɭɦɟɧɬɚ, ɧɟɨɛɯɨɞɢɦɨɝɨ ɩɪɢ ɩɪɨɜɟɞɟɧɢɟ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ. 
Ɋɚɛɨɬɚ ɩɧɟɜɦɚɬɢɱɟɫɤɢɯ ɢɧɫɬɪɭɦɟɧɬɨɜ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɜ ɫɥɟɞɭɸɳɢɯ 
ɦɟɫɬɚɯ: 
- ɦɨɧɬɚɠɧɚɹ ɩɥɨɳɚɞɤɚ; 
- ɪɟɦɨɧɬɧɨ-ɦɟɯɚɧɢɱɟɫɤɢɟ ɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɚɹ ɦɚɫɬɟɪɫɤɢɟ; 
- ɦɚɲɢɧɧɵɣ ɡɚɥ; 
- ɡɚɥ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ; 
- ɲɚɯɬɚ ɬɭɪɛɢɧɵ; 
- ɤɚɦɟɪɚ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɬɭɪɛɢɧɵ ɢ ɫɩɢɪɚɥɶɧɚɹ ɤɚɦɟɪɚ (ɨɬɜɨɞɵ ɜɛɥɢɡɢ 
ɥɚɡɨɜ); 
- ɝɪɟɛɟɧɶ ɫɬɚɧɰɢɨɧɧɨɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ ɢɥɢ ɳɢɬɨɜɨɟ ɩɨɦɟɳɟɧɢɟ, ɜ ɬ.ɱ.  
ɩɪɢ ɜɨɞɨɥɚɡɧɵɯ ɪɚɛɨɬɚɯ; 
- ɩɥɨɳɚɞɤɚ ɨɛɫɥɭɠɢɜɚɧɢɹ ɫɨ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ, ɜ ɬ.ɱ. ɩɪɢ 
ɜɨɞɨɥɚɡɧɵɯ ɪɚɛɨɬɚɯ; 
- ɩɨɦɟɳɟɧɢɹ ɞɥɹ ɨɱɢɫɬɤɢ ɢ ɨɤɪɚɫɤɢ ɡɚɬɜɨɪɨɜ; 
ɂɫɩɨɥɶɡɭɟɦɵɣ ɩɧɟɜɦɨɢɧɫɬɪɭɦɟɧɬ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɪɚɛɨɬ: ɛɭɪɨɜɵɟ ɫɬɚɧɤɢ, 
ɩɟɪɮɨɪɚɬɨɪɵ, ɛɟɬɨɧɨɥɨɦɵ, ɩɧɟɜɦɨɞɪɟɥɢ, ɩɧɟɜɦɚɬɢɱɟɫɤɢɟ ɦɨɥɨɬɤɢ, ɛɭɪɢɥɶɧɵɟ 
ɦɨɥɨɬɤɢ, ɲɥɢɮɨɜɚɥɶɧɵɟ ɦɚɲɢɧɵ, ɝɚɣɤɨɜɟɪɬɵ. 
ɋɠɚɬɵɣ ɜɨɡɞɭɯ ɬɚɤɠɟ ɩɪɢɦɟɧɹɟɬɫɹ ɞɥɹ ɩɟɫɤɨɫɬɪɭɣɧɨɣ ɨɱɢɫɬɤɢ 
ɦɟɬɚɥɥɨɤɨɧɫɬɪɭɤɰɢɣ ɢ ɤɚɦɟɧɧɵɯ ɨɛɥɢɰɨɜɨɤ ɡɞɚɧɢɣ, ɨɱɢɫɬɤɢ ɩɨɞɜɨɞɧɵɯ 
ɫɨɨɪɭɠɟɧɢɣ, ɩɪɢ ɰɟɦɟɧɬɚɰɢɢ, ɨɤɪɚɫɨɱɧɵɯ ɪɚɛɨɬɚɯ. 
 
9.3.1 ɋɯɟɦɚ ɜɵɫɨɤɨɝɨ ɢ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ 
Ʉɥɸɱɟɜɫɤɨɣ Ƚɗɋ 
 
ɋɯɟɦɚ ɜɨɡɞɭɲɧɨɝɨ ɯɨɡɹɣɫɬɜɚ 40 ɤɝɫ/ɫɦ2. 
ɋɯɟɦɚ ɫɠɚɬɨɝɨ ɜɨɡɞɭɯɚ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ 40 ɤɝɫ/ɫɦ2 ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ 
ɫɧɚɛɠɟɧɢɹ ɜɨɡɞɭɯɨɦ ɤɨɬɟɥ Ɇɇɍ 25/2-40 ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɱɟɪɬɟɠɟ. 
ȼɵɛɨɪ ɢ ɪɚɫɱɟɬ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɫɢɫɬɟɦɵ ɫɠɚɬɨɝɨ ɜɨɡɞɭɯɚ ɜɵɫɨɤɨɝɨ 
ɞɚɜɥɟɧɢɹ 
Ⱦɥɹ ɞɚɧɧɨɣ ɫɢɫɬɟɦɵ ɜɵɛɪɚɧ ɤɨɦɩɪɟɫɫɨɪ ɬɢɩɚ Ʉɉ-3020/40 ɫ ɬɟɯɧɢɱɟɫɤɢɦɢ 
ɩɚɪɚɦɟɬɪɚɦɢ, ɩɪɟɞɨɫɬɚɜɥɟɧɧɵɦɢ ɜ ɬɚɛɥɢɰɟ 9.1. 
 
Ɍɚɛɥɢɰɚ 9.1 –  ɇɨɦɢɧɚɥɶɧɵɟ ɞɚɧɧɵɟ ɤɨɦɩɪɟɫɫɨɪɚ Ʉɉ-3020/40 
ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ,ɦ3/ɦɢɧ Ʉɨɧɟɱɧɨɟ ɞɚɜɥɟɧɢɟ, Ɇɉɚ Ɇɨɳɧɨɫɬɶ, ɤȼɬ 
3,02 4,5 45 
 
ȼɨɡɞɭɯɨɫɛɨɪɧɢɤɢ ɜ ɨɛɹɡɚɬɟɥɶɧɨɦ ɩɨɪɹɞɤɟ ɨɛɨɪɭɞɭɸɬɫɹ 
ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɦ ɤɥɚɩɚɧɨɦ, ɨɬɪɟɝɭɥɢɪɨɜɚɧɧɵɦ ɧɚ ɩɪɟɞɟɥɶɧɨɟ ɞɚɜɥɟɧɢɟ, 
ɩɪɟɜɵɲɚɸɳɟɟ ɪɚɛɨɱɟɟ ɞɚɜɥɟɧɢɟ ɧɚ 10%. 




ܸ = ͳ,͸ ∙ √ܳˏ = ͳ,͸ ∙ √͵,Ͳʹ = ʹ,͹ͺ ˏଷ,                                                      (9.1) 
 
ɝɞɟ ܳˏ – ˏˋː˖˕ː˃я ˒˓ˑˋˊ˅ˑˇˋ˕ˈˎ˟ːˑ˔˕˟  ˍˑˏ˒˓ˈ˔˔ˑ˓˃, ɦ3/ɦɢɧ. ȼɪɟɦɹ ɡɚɪɹɞɤɢ ɨɞɧɨɝɨ ɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪɚ Ɇɇɍ: 
 ܶ = ʛܸʜʢ/Qˍ = ʹͷ/͵ = ͺ,͵ ˏˋː.  (9.2) 
 
ȼɪɟɦɹ ɡɚɩɨɥɧɟɧɢɟ ɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪɚ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɬɪɟɛɨɜɚɧɢɹɦ, ɱɬɨ 
ɜɪɟɦɹ ɡɚɪɹɞɤɢ ɧɟ ɞɨɥɠɧɨ ɩɪɟɜɵɲɚɬɶ 4 ɱɚɫɨɜ. 
ȼ ɫɨɫɬɚɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫɢɫɬɟɦɵ ɜɯɨɞɹɬ: 
ɤɨɦɩɪɟɫɫɨɪɧɚɹ ɫɬɚɧɰɢɹ, ɫɨɫɬɨɹɳɚɹ ɢɡ 2 ɤɨɦɩɪɟɫɫɨɪɨɜ ɬɢɩɚ Ʉɉ-3020/40, ɫɨ 
ɲɤɚɮɚɦɢ ɭɩɪɚɜɥɟɧɢɹ ɢ ɚɜɬɨɦɚɬɢɤɢ; 
ɞɜɚ ɜɨɡɞɭɯɨɫɛɨɪɧɢɤɚ V=3 ɦ3; 
ɫɨɟɞɢɧɢɬɟɥɶɧɵɟ ɬɪɭɛɨɩɪɨɜɨɞɵ ɫ ɡɚɩɨɪɧɨɣ ɚɪɦɚɬɭɪɨɣ. 
Ⱦɥɹ ɜɨɡɞɭɯɨɫɧɚɛɠɟɧɢɹ ɫɢɫɬɟɦɵ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɬɭɪɛɢɧɵ (Ɇɇɍ 25/2-40) 
ɢɫɩɨɥɶɡɭɟɬɫɹ ɤɨɦɩɪɟɫɫɨɪ Ʉɉ-3020/40, ɜɨɡɞɭɯɨɫɛɨɪɧɢɤɢ, ɡɚɩɨɪɧɚɹ ɚɪɦɚɬɭɪɚ ɢ 
ɬɪɭɛɨɩɪɨɜɨɞɵ. ɇɨɪɦɚɥɶɧɨ ɡɚɤɪɵɬɵɦɢ ɡɚɞɜɢɠɤɚɦɢ, ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ 
ɩɟɪɜɨɧɚɱɚɥɶɧɨɟ ɡɚɩɨɥɧɟɧɢɟ Ɇɇɍ ɫɠɚɬɵɦ ɜɨɡɞɭɯɨɦ. ɉɨɩɨɥɧɟɧɢɟ ɜɨɡɞɭɯɚ ɜ 
Ɇɇɍ ɜ ɩɪɨɰɟɫɫɟ ɪɚɛɨɬɵ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɱɟɪɟɡ ɪɟɝɭɥɹɬɨɪɵ 
ɭɪɨɜɧɹ ɦɚɫɥɚ ɊɍɆɵ. 
ɋɯɟɦɚ ɜɨɡɞɭɲɧɨɝɨ ɯɨɡɹɣɫɬɜɚ 8 ɤɝɫ/ɫɦ2. 
ɇɚ Ʉɥɸɱɟɜɫɤɨɣ Ƚɗɋ ɭɫɬɚɧɨɜɥɟɧɵ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɵ ɋȼ1160/180-72, ɞɥɹ 
ɤɨɬɨɪɵɯ ɧɟɨɛɯɨɞɢɦɚ ɫɢɫɬɟɦɚ ɬɨɪɦɨɠɟɧɢɹ. 
ɋɢɫɬɟɦɚ ɬɨɪɦɨɠɟɧɢɹ ɜɤɥɸɱɚɟɬɫɹ ɜ ɫɟɛɹ 20 ɩɨɪɲɧɟɜɵɯ ɬɨɪɦɨɡɨɜ 
ɞɨɦɤɪɚɬɨɜ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɩɨ ɨɤɪɭɠɧɨɫɬɢ ɬɨɪɦɨɡɧɨɝɨ ɨɛɨɞɚ ɝɟɧɟɪɚɬɨɪɚ. 
ɉɨɪɲɧɟɜɵɟ ɬɨɪɦɨɡɚ ɨɞɧɨɜɪɟɦɟɧɧɨ ɹɜɥɹɸɬɫɹ ɝɢɞɪɚɜɥɢɱɟɫɤɢɦɢ ɞɨɦɤɪɚɬɚɦɢ ɩɪɢ 
ɩɟɪɢɨɞɢɱɟɫɤɨɦ ɩɨɞɴɟɦɟ ɪɨɬɨɪɚ ɫ ɩɨɦɨɳɶɸ ɧɚɫɨɫɚ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ (ɨɤɨɥɨ 10 
Ɇɉɚ). ȼɤɥɸɱɟɧɢɟ ɧɚɫɨɫɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜɪɭɱɧɭɸ, ɚ ɨɬɤɥɸɱɟɧɢɟ ɚɜɬɨɦɚɬɢɱɟɫɤɢ 
ɨɬ ɤɨɧɟɱɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ɨɝɪɚɧɢɱɢɜɚɸɳɟɝɨ ɜɵɫɨɬɭ ɩɨɞɴɟɦɚ ɪɨɬɨɪɚ. 
Ɉɛɴɟɦ ɬɨɪɦɨɡɧɨɣ ɫɢɫɬɟɦɵ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɫ ɱɢɫɥɨɦ ɬɨɪɦɨɡɨɜ ɦɟɧɟɟ 24 
ɪɚɜɟɧ 500 ɥɢɬɪɚɦ. 
ȼɦɟɫɬɢɦɨɫɬɶ ɜɨɡɞɭɯɨɫɛɨɪɧɢɤɚ ɞɥɹ ɫɢɫɬɟɦɵ ɬɨɪɦɨɠɟɧɢɹ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ, 
ɫɨɟɞɢɧɟɧɧɵɯ ɜ ɨɞɢɧ ɷɥɟɤɬɪɢɱɟɫɤɢɣ ɛɥɨɤ, ɞɨɥɠɧɚ ɪɚɫɫɱɢɬɵɜɚɬɶɫɹ ɧɚ ɞɜɚ ɩɨɥɧɵɯ 
ɰɢɤɥɚ ɬɨɪɦɨɠɟɧɢɹ ɫ ɨɫɬɚɬɨɱɧɵɦ ɞɚɜɥɟɧɢɟɦ 0,6 Ɇɉɚ. ɇɚ Ʉɥɸɱɟɜɫɤɨɣ Ƚɗɋ 
ɭɫɬɚɧɨɜɥɟɧ ɭɤɪɭɩɧɟɧɧɵɣ ɷɥɟɤɬɪɢɱɟɫɤɢɣ ɛɥɨɤ. ȼɦɟɫɬɢɦɨɫɬɶ ɜɨɡɞɭɯɨɫɛɨɪɧɢɤɚ 
ɪɚɜɧɚ:ܸ˅ ˊ˕ = ͺˏଷ. ɉɪɨɢɡɜɨɞɢɦ ɩɪɨɜɟɪɤɭ ɧɚ ɨɫɬɚɬɨɱɧɨɟ ɞɚɜɥɟɧɢɟ ɩɨɫɥɟ ɞɜɭɯ ɰɢɤɥɨɜ 
ɬɨɪɦɨɠɟɧɢɹ: 
ɇɚɱɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɜ ɜɨɡɞɭɯɨɫɛɨɪɧɢɤɟ ɩɪɢɧɢɦɚɟɬɫɹ  ܲː ˃˚ =  Ͳ,͹ ʛʞ˃ .  Ɋɚɫɯɨɞ ɜɨɡɞɭɯɚ ɧɚ ɨɞɢɧ ɰɢɤɥ ɬɨɪɦɨɠɟɧɢɹ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ ɨɛɴɟɦɭ 
ɬɨɪɦɨɡɧɨɣ ɫɢɫɬɟɦɵ ɩɥɸɫ 10-20% ɨɛɴɟɦɚ ɨɬ ɧɟɟ ɧɚ ɫɥɭɱɚɣɧɵɟ ɩɪɨɬɟɱɤɢ: 




Ɉɫɬɚɬɨɱɧɨɟ ɞɚɜɥɟɧɢɹ ɩɨɫɥɟ ɩɟɪɜɨɝɨ ɰɢɤɥɚ ɬɨɪɦɨɠɟɧɢɹ: 
 ܲˑ ˔˕ଵ = ܸ˅ ˊ˕ ∙ ܲː ˃˚ሺܸ˅ ˊ˕ + ܸ˔˕ሻ = ͺ ∙ Ͳ,͹ሺͺ + Ͳ,ͷͷሻ = Ͳ,͸ͷͶ ʛʞ˃. (9.3) 
 
Ɉɫɬɚɬɨɱɧɨɟ ɞɚɜɥɟɧɢɹ ɩɨɫɥɟ ɜɬɨɪɨɝɨ ɰɢɤɥɚ ɬɨɪɦɨɠɟɧɢɹ: 
 ܲˑ ˔˕ଶ = ܸ˅ ˊ˕ ∙ ܲˑ ˔˕ଵሺܸ˅ ˊ˕ + ܸ˔˕ሻ = ͺ ∙ Ͳ,͸ͷͶሺͺ + Ͳ,ͷͷሻ = Ͳ,͸ͳͳ ʛʞ˃. (9.4) 
 
Ɉɫɬɚɬɨɱɧɨɟ ɞɚɜɥɟɧɢɟ ɩɨɫɥɟ ɜɬɨɪɨɝɨ ɰɢɤɥɚ ɬɨɪɦɨɠɟɧɢɟ ɫɨɨɬɜɟɬɫɬɜɭɟɬ 
ɬɪɟɛɨɜɚɧɢɸ ɧɟ ɧɢɠɟ 0,6 Ɇɉɚ. 
ȼɵɯɥɨɩ ɜɨɡɞɭɯɚ ɩɨ ɪɚɫɬɨɪɦɚɠɢɜɚɧɢɸ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɜɵɩɨɥɧɹɟɬɫɹ 
ɢɧɞɢɜɢɞɭɚɥɶɧɨ ɞɥɹ ɤɚɠɞɨɝɨ ɢɡ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ, ɱɟɪɟɡ ɦɚɫɥɨɭɥɚɜɥɢɜɚɸɳɟɟ 
ɭɫɬɪɨɣɫɬɜɨ. Ɉɬɜɨɞ ɜɨɡɞɭɯɚ ɨɬ ɦɚɫɥɨɭɥɚɜɥɢɜɚɸɳɟɝɨ ɭɫɬɪɨɣɫɬɜɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 
ɜ ɚɬɦɨɫɮɟɪɭ ɡɚ ɩɪɟɞɟɥɚɦɢ ɡɞɚɧɢɹ Ƚɗɋ 
 ɉɨ ɩɪɨɜɟɞɟɧɧɵɦ ɪɚɫɱɟɬɚɦ ɜɵɛɢɪɚɟɦ ɜɨɡɞɭɯɨɫɛɨɪɧɢɤɢ ɜɦɟɫɬɢɦɨɫɬɶɸ ͺˏଷ 
ɧɚ ɤɚɠɞɵɣ ɝɢɞɪɨɚɝɪɟɝɚɬ. Ɋɟɡɟɪɜɢɪɨɜɚɧɢɟ ɫɢɫɬɟɦɵ ɬɨɪɦɨɠɟɧɢɹ ɩɪɨɢɡɜɨɞɢɬɫɹ ɨɬ 
ɫɢɫɬɟɦɵ ɜɨɡɞɭɯɨɫɧɚɛɠɟɧɢɹ ɩɧɟɜɦɚɬɢɱɟɫɤɢɯ ɢɧɫɬɪɭɦɟɧɬɨɜ ɢɥɢ 
ɩɧɟɜɦɨɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɄɂȺ. Ⱦɥɹ ɷɬɨɣ ɰɟɥɢ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɩɨɞɤɥɸɱɟɧɢɹ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɜɨɡɞɭɯɨɫɛɨɪɧɢɤɚ ɤ ɦɚɝɢɫɬɪɚɥɢ ɬɨɪɦɨɠɟɧɢɹ ɧɚ ɩɟɪɢɨɞ 
ɪɟɜɢɡɢɢ ɨɫɧɨɜɧɨɝɨ ɜɨɡɞɭɯɨɫɛɨɪɧɢɤɚ ɬɨɪɦɨɠɟɧɢɹ. 
ɋɢɫɬɟɦɚ ɬɟɯɧɢɱɟɫɤɢɯ ɧɭɠɞ. 
ɋɢɫɬɟɦɚ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɫɧɚɛɠɟɧɢɟ ɜɨɡɞɭɯɨɦ ɩɧɟɜɦɚɬɢɱɟɫɤɨɝɨ 
ɢɧɫɬɪɭɦɟɧɬɚ, ɧɟɨɛɯɨɞɢɦɨɝɨ ɩɪɢ ɩɪɨɜɟɞɟɧɢɟ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ. 
ɇɟɨɛɯɨɞɢɦɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɤɨɦɩɪɟɫɫɨɪɨɜ ɩɪɢ 6 ɚɝɪɟɝɚɬɚɯ ɧɚ Ƚɗɋ 5 ˏଷ/ˏˋː, ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɤɨɦɩɪɟɫɫɨɪ ȼɗɄ-1 30VST ɫ ɬɟɯɧɢɱɟɫɤɢɦɢ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɩɪɟɞɨɫɬɚɜɥɟɧɧɵɦɢ ɜ ɬɚɛɥɢɰɟ 9.2. 
 
Ɍɚɛɥɢɰɚ 9.2 – ɇɨɦɢɧɚɥɶɧɵɟ ɞɚɧɧɵɟ ɤɨɦɩɪɟɫɫɨɪɚ ȼɗɄ-1 30VST 
ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ,ɦ3/ɦɢɧ Ʉɨɧɟɱɧɨɟ ɞɚɜɥɟɧɢɟ, Ɇɉɚ Ɇɨɳɧɨɫɬɶ, ɤȼɬ 
5 0,8 30 
 
ɍɫɬɚɧɚɜɥɢɜɚɟɬɫɹ 3 ɤɨɦɩɪɟɫɫɨɪɚ ȼɗɄ-1 30VST, ɞɜɚ ɪɚɛɨɱɢɯ ɢ ɨɞɢɧ 
ɪɟɡɟɪɜɧɵɣ. 
Ɉɛɴɟɦ ɜɨɡɞɭɯɨɫɛɨɪɧɢɤɚ ɞɥɹ ɫɢɫɬɟɦɵ ɬɟɯɧɢɱɟɫɤɢɯ ɧɭɠɞ. 
 ܸ˕ ˈ˘ = ͳ,͸ ∙ √ܳ௞ = ͳ,͸ ∙ √ͷ = ͵,ͷ͹ ˏଷ, 
 ˆˇˈ     ܳ௞ − ˏˋː˖˕ː˃я ˒˓ˑˋˊ˅ˑˇˋ˕ˈˎ˟ːˑ˔˕˟  ˍˑˏ˒˓ˈ˔˔ˑ˓˃, ˏଷ. 
 
 
ɉɪɢɧɢɦɚɟɦ ɨɛɴɟɦ ɜɨɡɞɭɯɨɫɛɨɪɧɢɤɨɜ 4 ɦ3. ɋɯɟɦɚ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ 
ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɱɟɪɬɟɠɟ. 
132 
 
9.4 Ɍɪɟɛɨɜɚɧɢɹ ɩɨ ɦɨɧɬɚɠɭ, ɛɟɡɨɩɚɫɧɨɫɬɢ, ɩɪɨɜɟɞɟɧɢɸ ɨɛɫɥɭɠɢɜɚɧɢɹ 
 
ɉɪɨɯɨɞɵ ɜ ɦɚɲɢɧɧɨɦ ɡɚɥɟ ɞɨɥɠɧɵ ɨɛɟɫɩɟɱɢɜɚɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɦɨɧɬɚɠɚ ɢ 
ɨɛɫɥɭɠɢɜɚɧɢɹ ɤɨɦɩɪɟɫɫɨɪɚ ɢ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ ɢ ɞɨɥɠɧɵ ɛɵɬɶ ɧɟ ɦɟɧɟɟ 1,5 ɦ, ɚ 
ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɢ ɫɬɟɧɚɦɢ ɡɞɚɧɢɣ (ɞɨ ɢɯ ɜɵɫɬɭɩɚɸɳɢɯ ɱɚɫɬɟɣ) 
- ɧɟ ɦɟɧɟɟ 1 ɦ. 
ɉɨɥɵ ɩɨɦɟɳɟɧɢɹ ɤɨɦɩɪɟɫɫɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ ɜɵɩɨɥɧɟɧɵ ɢɡ ɧɟɫɝɨɪɚɟɦɨɝɨ 
ɢɡɧɨɫɨɭɫɬɨɣɱɢɜɨɝɨ ɦɚɬɟɪɢɚɥɚ, ɪɨɜɧɵɦɢ ɫ ɧɟɫɤɨɥɶɡɹɳɟɣ ɩɨɜɟɪɯɧɨɫɬɶɸ, 
ɦɚɫɥɨɭɫɬɨɣɱɢɜɵɦɢ. 
Ⱦɜɟɪɢ ɢ ɨɤɧɚ ɩɨɦɟɳɟɧɢɹ ɤɨɦɩɪɟɫɫɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ ɞɨɥɠɧɵ ɨɬɤɪɵɜɚɬɶɫɹ 
ɧɚɪɭɠɭ. 
 ȼ ɩɨɦɟɳɟɧɢɢ ɤɨɦɩɪɟɫɫɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ ɩɪɟɞɭɫɦɨɬɪɟɧɧɵ ɩɥɨɳɚɞɤɢ ɞɥɹ 
ɩɪɨɜɟɞɟɧɢɹ ɪɟɦɨɧɬɚ ɤɨɦɩɪɟɫɫɨɪɨɜ, ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ 
ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ. Ⱦɥɹ ɜɵɩɨɥɧɟɧɢɹ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ ɧɚ ɤɨɦɩɪɟɫɫɨɪɧɨɣ 
ɭɫɬɚɧɨɜɤɟ ɩɨɦɟɳɟɧɢɹ ɨɛɨɪɭɞɨɜɚɧɵ ɝɪɭɡɨɩɨɞɴɟɦɧɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ. 
 ȼ ɩɨɦɟɳɟɧɢɢ ɤɨɦɩɪɟɫɫɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɫɩɟɰɢɚɥɶɧɵɟ 
ɦɟɫɬɚ ɞɥɹ ɯɪɚɧɟɧɢɹ ɜ ɡɚɤɪɵɬɨɦ ɜɢɞɟ ɨɛɬɢɪɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɢɧɫɬɪɭɦɟɧɬɚ, 
ɩɪɨɤɥɚɞɨɤ ɢ ɬ.ɩ., ɚ ɬɚɤɠɟ ɞɥɹ ɯɪɚɧɟɧɢɹ ɧɟɞɟɥɶɧɨɝɨ ɡɚɩɚɫɚ ɦɚɫɥɚ. 
ɉɨɦɟɳɟɧɢɟ ɤɨɦɩɪɟɫɫɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ ɨɫɧɚɳɟɧɵ ɫɪɟɞɫɬɜɚɦɢ ɨɯɪɚɧɵ, 
ɡɚɳɢɬɵ, ɷɧɟɪɝɨɫɧɚɛɠɟɧɢɹ, ɦɟɯɚɧɢɡɚɰɢɢ ɢ ɜɟɧɬɢɥɹɰɢɟɣ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɬɪɟɛɨɜɚɧɢɹɦɢ ɧɨɪɦɚɬɢɜɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɞɨɤɭɦɟɧɬɨɜ ɩɨ ɩɪɨɦɵɲɥɟɧɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ. 
Ɇɚɲɢɧɧɵɣ ɡɚɥ ɤɨɦɩɪɟɫɫɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ ɨɫɧɚɳɟɧ ɫɪɟɞɫɬɜɚɦɢ 
ɨɩɟɪɚɬɢɜɧɨɣ, ɜ ɬɨɦ ɱɢɫɥɟ ɞɢɫɩɟɬɱɟɪɫɤɨɣ ɫɜɹɡɢ, ɢɫɬɨɱɧɢɤɨɦ ɩɢɬɶɟɜɨɣ ɜɨɞɵ ɢ 
ɚɩɬɟɱɤɨɣ ɩɟɪɜɨɣ ɩɨɦɨɳɢ. 
ȼɫɟ ɞɜɢɠɭɳɢɟɫɹ ɢ ɜɪɚɳɚɸɳɢɟɫɹ ɱɚɫɬɢ ɤɨɦɩɪɟɫɫɨɪɨɜ, ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ 
ɢ ɞɪɭɝɢɯ ɦɟɯɚɧɢɡɦɨɜ ɨɝɪɚɠɞɟɧɵ. 
Ⱦɥɹ ɭɦɟɧɶɲɟɧɢɹ ɜɥɢɹɧɢɹ ɜɢɛɪɚɰɢɣ, ɜɵɡɵɜɚɟɦɵɯ ɪɚɛɨɬɨɣ ɤɨɦɩɪɟɫɫɨɪɚ, 
ɫɥɟɞɭɟɬ ɫɨɛɥɸɞɚɬɶ ɫɥɟɞɭɸɳɢɟ ɭɫɥɨɜɢɹ: 
ɚ) ɩɥɨɳɚɞɤɢ ɦɟɠɞɭ ɫɦɟɠɧɵɦɢ ɮɭɧɞɚɦɟɧɬɚɦɢ ɤɨɦɩɪɟɫɫɨɪɨɜ ɞɨɥɠɧɵ ɛɵɬɶ 
ɜɤɥɚɞɧɵɦɢ, ɫɜɨɛɨɞɧɨ ɨɩɢɪɚɸɳɢɦɢɫɹ ɧɚ ɮɭɧɞɚɦɟɧɬɵ; 
ɛ) ɬɪɭɛɨɩɪɨɜɨɞɵ, ɩɪɢɫɨɟɞɢɧɹɟɦɵɟ ɤ ɦɚɲɢɧɟ, ɧɟ ɞɨɥɠɧɵ ɢɦɟɬɶ ɠɟɫɬɤɨɝɨ 
ɤɪɟɩɥɟɧɢɹ ɤ ɤɨɧɫɬɪɭɤɰɢɹɦ ɡɞɚɧɢɣ; ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɩɪɢɦɟɧɟɧɢɹ ɬɚɤɢɯ 
ɤɪɟɩɥɟɧɢɣ ɫɥɟɞɭɟɬ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɤɨɦɩɟɧɫɢɪɭɸɳɢɟ 
ɭɫɬɪɨɣɫɬɜɚ; 
ɜ) ɬɪɭɛɨɩɪɨɜɨɞɵ, ɫɨɟɞɢɧɹɸɳɢɟ ɰɢɥɢɧɞɪɵ ɤɨɦɩɪɟɫɫɨɪɚ ɫ ɨɛɨɪɭɞɨɜɚɧɢɟɦ 
(ɛɭɮɟɪɧɵɟ ɟɦɤɨɫɬɢ, ɩɪɨɦɟɠɭɬɨɱɧɵɟ ɯɨɥɨɞɢɥɶɧɢɤɢ), ɞɨɥɠɧɵ ɨɛɟɫɩɟɱɢɜɚɬɶ 
ɤɨɦɩɟɧɫɚɰɢɸ ɞɟɮɨɪɦɚɰɢɣ. 
Ʉɨɪɩɭɫɵ ɤɨɦɩɪɟɫɫɨɪɨɜ, ɯɨɥɨɞɢɥɶɧɢɤɨɜ ɢ ɜɥɚɝɨɦɚɫɥɨɨɬɞɟɥɢɬɟɥɟɣ ɞɨɥɠɧɵ 
ɛɵɬɶ ɡɚɡɟɦɥɟɧɵ. ɉɨɜɪɟɠɞɟɧɢɹ ɡɚɡɟɦɥɹɸɳɢɯ ɭɫɬɪɨɣɫɬɜ ɞɨɥɠɧɵ ɭɫɬɪɚɧɹɬɶɫɹ 
ɧɟɦɟɞɥɟɧɧɨ. ȼɤɥɸɱɟɧɢɟ ɤɨɦɩɪɟɫɫɨɪɚ ɛɟɡ ɡɚɡɟɦɥɟɧɢɹ ɡɚɩɪɟɳɚɟɬɫɹ. 
Ʉɨɦɩɪɟɫɫɨɪ ɧɟɦɟɞɥɟɧɧɨ ɨɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜ ɫɥɟɞɭɸɳɢɯ ɫɥɭɱɚɹɯ: 




ɛ) ɟɫɥɢ ɦɚɧɨɦɟɬɪɵ ɧɚ ɥɸɛɨɣ ɫɬɭɩɟɧɢ ɤɨɦɩɪɟɫɫɨɪɚ, ɚ ɬɚɤɠɟ ɧɚ 
ɧɚɝɧɟɬɚɬɟɥɶɧɨɣ ɥɢɧɢɢ ɩɨɤɚɡɵɜɚɸɬ ɞɚɜɥɟɧɢɟ ɜɵɲɟ ɞɨɩɭɫɬɢɦɨɝɨ; 
ɜ) ɟɫɥɢ ɦɚɧɨɦɟɬɪ ɫɢɫɬɟɦɵ ɫɦɚɡɤɢ ɦɟɯɚɧɢɡɦɚ ɞɜɢɠɟɧɢɹ ɩɨɤɚɡɵɜɚɟɬ 
ɞɚɜɥɟɧɢɟ ɧɢɠɟ ɞɨɩɭɫɬɢɦɨɝɨ ɧɢɠɧɟɝɨ ɩɪɟɞɟɥɚ; 
ɝ) ɩɪɢ ɜɧɟɡɚɩɧɨɦ ɩɪɟɤɪɚɳɟɧɢɢ ɩɨɞɚɱɢ ɨɯɥɚɠɞɚɸɳɟɣ ɜɨɞɵ ɢɥɢ ɞɪɭɝɨɣ 
ɚɜɚɪɢɣɧɨɣ ɧɟɢɫɩɪɚɜɧɨɫɬɢ ɫɢɫɬɟɦɵ ɨɯɥɚɠɞɟɧɢɹ; 
ɞ) ɟɫɥɢ ɫɥɵɲɧɵ ɫɬɭɤɢ, ɭɞɚɪɵ ɜ ɤɨɦɩɪɟɫɫɨɪɟ ɢɥɢ ɞɜɢɝɚɬɟɥɟ ɢɥɢ 
ɨɛɧɚɪɭɠɟɧɵ ɢɯ ɧɟɢɫɩɪɚɜɧɨɫɬɢ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɩɪɢɜɟɫɬɢ ɤ ɚɜɚɪɢɢ; 
ɟ) ɟɫɥɢ ɬɟɦɩɟɪɚɬɭɪɚ ɫɠɚɬɨɝɨ ɜɨɡɞɭɯɚ ɜɵɲɟ ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɨɣ ɧɨɪɦɵ, 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɩɚɫɩɨɪɬɨɦ ɨɪɝɚɧɢɡɚɰɢɢ-ɢɡɝɨɬɨɜɢɬɟɥɹ; 
ɠ) ɩɪɢ ɩɨɠɚɪɟ; 
ɡ) ɩɪɢ ɩɨɹɜɥɟɧɢɢ ɡɚɩɚɯɚ ɝɚɪɢ ɢɥɢ ɞɵɦɚ ɢɡ ɤɨɦɩɪɟɫɫɨɪɚ ɢɥɢ 
ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ; 
ɢ) ɩɪɢ ɡɚɦɟɬɧɨɦ ɭɜɟɥɢɱɟɧɢɢ ɜɢɛɪɚɰɢɢ ɤɨɦɩɪɟɫɫɨɪɚ, ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ ɢ 
ɞɪɭɝɢɯ ɭɡɥɨɜ. 
Ɍɪɟɛɨɜɚɧɢɹ ɤ ɜɨɡɞɭɯɨɩɪɨɜɨɞɚɦ: 
ɍɫɬɪɨɣɫɬɜɨ, ɢɡɝɨɬɨɜɥɟɧɢɟ, ɦɨɧɬɚɠ, ɢɫɩɵɬɚɧɢɟ ɢ ɩɪɢɟɦɤɚ ɬɪɭɛɨɩɪɨɜɨɞɨɜ 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦɢ ɋɇɢɉ, "ɉɪɚɜɢɥɚɦɢ ɭɫɬɪɨɣɫɬɜɚ ɢ 
ɛɟɡɨɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɬɚɰɢɨɧɚɪɧɵɯ ɭɫɬɚɧɨɜɨɤ, ɜɨɡɞɭɯɨɜɨɞɨɜ ɢ 
ɝɚɡɨɩɪɨɜɨɞɨɜ" ɢ ɧɚɫɬɨɹɳɟɣ ɢɧɫɬɪɭɤɰɢɟɣ. Ɍɪɭɛɨɩɪɨɜɨɞɵ, ɫɨɫɬɚɜɥɹɸɳɢɟ ɧɟ-
ɨɬɴɟɦɥɟɦɭɸ ɱɚɫɬɶ ɚɩɩɚɪɚɬɨɜ, ɩɪɢɧɢɦɚɸɬɫɹ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
"ɉɪɚɜɢɥɚɦɢ ɭɫɬɪɨɣɫɬɜɚ ɢ ɛɟɡɨɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɨɫɭɞɨɜ, ɪɚɛɨɬɚɸɳɢɯ ɩɨɞ 
ɞɚɜɥɟɧɢɟɦ". 
ȼ ɤɚɱɟɫɬɜɟ ɩɪɨɤɥɚɞɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɞɥɹ ɫɨɟɞɢɧɟɧɢɣ ɬɪɭɛɨɩɪɨɜɨɞɨɜ 
ɞɨɥɠɧɵ ɩɪɢɦɟɧɹɬɶɫɹ ɦɚɬɟɪɢɚɥɵ, ɭɫɬɨɣɱɢɜɵɟ ɤ ɜɨɡɞɟɣɫɬɜɢɸ ɜɥɚɝɢ, ɦɚɫɥɚ, ɚ 
ɬɚɤɠɟ ɬɟɦɩɟɪɚɬɭɪɵ ɧɟ ɦɟɧɟɟ ɱɟɦ ɧɚ 50°ɋ ɜɵɲɟ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɡɞɭɯɚ ɜ 
ɬɪɭɛɨɩɪɨɜɨɞɟ. 
ɍɫɬɪɨɣɫɬɜɨ ɧɚɪɭɠɧɵɯ ɧɚɝɧɟɬɚɬɟɥɶɧɵɯ ɜɨɡɞɭɯɨɩɪɨɜɨɞɨɜ ɞɨɥɠɧɨ 
ɢɫɤɥɸɱɚɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɢɯ ɜɧɭɬɪɟɧɧɟɝɨ ɨɛɦɟɪɡɚɧɢɹ. 
Ⱦɨɥɠɧɚ ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɜɨɡɦɨɠɧɨɫɬɶ ɫɜɨɛɨɞɧɨɝɨ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ 
ɪɚɫɲɢɪɟɧɢɹ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɩɪɟɞɨɬɜɪɚɳɚɸɳɚɹ ɟɝɨ ɞɟɮɨɪɦɚɰɢɸ, ɚ ɬɚɤɠɟ 
ɜɨɡɧɢɤɧɨɜɟɧɢɟ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɭɫɢɥɢɣ ɧɚ ɫɨɟɞɢɧɟɧɧɵɟ ɫ ɧɢɦ ɦɚɲɢɧɵ ɢɥɢ 
ɚɩɩɚɪɚɬɭɪɭ. 
Ɍɪɭɛɨɩɪɨɜɨɞ, ɩɪɨɥɨɠɟɧɧɵɣ ɜɛɥɢɡɢ ɬɟɩɥɨɢɡɥɭɱɚɸɳɢɯ ɚɩɩɚɪɚɬɨɜ, ɞɨɥɠɟɧ 
ɛɵɬɶ ɬɟɩɥɨɢɡɨɥɢɪɨɜɚɧ. 
ɉɪɨɤɥɚɞɤɚ ɜɨɡɞɭɯɨɩɪɨɜɨɞɨɜ ɞɨɥɠɧɚ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɧɟ 
ɦɟɧɟɟ 0,5 ɦ ɨɬ ɷɥɟɤɬɪɨɤɚɛɟɥɟɣ, ɷɥɟɤɬɪɨɩɪɢɜɨɞɨɜ ɢ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ. 
ȼɨɡɞɭɯɨɩɪɨɜɨɞɵ ɞɨɥɠɧɵ ɭɤɥɚɞɵɜɚɬɶɫɹ ɫ ɭɤɥɨɧɨɦ 0,003 ɜ ɫɬɨɪɨɧɭ 
ɥɢɧɟɣɧɵɯ ɜɥɚɝɨɨɬɞɟɥɢɬɟɥɟɣ. Ⱦɨɥɠɧɨ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧɨ ɨɬɫɭɬɫɬɜɢɟ ɦɟɪɬɜɵɯ ɡɨɧ, 
ɝɞɟ ɦɨɠɟɬ ɫɤɚɩɥɢɜɚɬɶɫɹ ɤɨɧɞɟɧɫɚɬ ɢɥɢ ɦɚɫɥɨ. 
ɇɚ ɨɬɞɟɥɶɧɵɯ ɭɱɚɫɬɤɚɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ, ɝɞɟ ɜɨɡɦɨɠɧɨ ɫɤɨɩɥɟɧɢɟ ɜɨɞɵ ɢ 
ɦɚɫɥɚ, ɞɨɥɠɧɵ ɭɫɬɚɧɚɜɥɢɜɚɬɶɫɹ ɥɢɧɟɣɧɵɟ ɜɨɞɨɨɬɞɟɥɢɬɟɥɢ ɫ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɢɥɢ 




ȼɫɟ ɭɫɬɪɨɣɫɬɜɚ ɞɥɹ ɭɞɚɥɟɧɢɹ ɫɨɛɢɪɚɸɳɟɝɨɫɹ ɜ ɜɨɡɞɭɯɨɩɪɨɜɨɞɟ ɦɚɫɥɚ ɢ 
ɜɨɞɵ ɞɨɥɠɧɵ ɛɵɬɶ ɜ ɩɨɥɧɨɣ ɢɫɩɪɚɜɧɨɫɬɢ ɢ ɪɟɝɭɥɹɪɧɨ ɩɪɨɜɟɪɹɬɶɫɹ ɨɛɫɥɭɠɢ-
ɜɚɸɳɢɦ ɩɟɪɫɨɧɚɥɨɦ.  
ȼ ɫɥɭɱɚɟ ɡɚɦɟɪɡɚɧɢɹ ɷɬɢɯ ɭɫɬɪɨɣɫɬɜ, ɨɬɨɝɪɟɜɚɧɢɟ ɢɯ ɪɚɡɪɟɲɚɟɬɫɹ 
ɩɪɨɢɡɜɨɞɢɬɶ ɝɨɪɹɱɟɣ ɜɨɞɨɣ, ɩɚɪɨɦ ɢɥɢ ɝɨɪɹɱɢɦ ɜɨɡɞɭɯɨɦ. ɉɪɢɦɟɧɟɧɢɟ ɞɥɹ ɷɬɨɣ 
ɰɟɥɢ ɨɬɤɪɵɬɨɝɨ ɨɝɧɹ ɡɚɩɪɟɳɚɟɬɫɹ. 
ɇɚ ɜɨɡɞɭɯɨɩɪɨɜɨɞɚɯ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ ɧɚɥɢɱɢɟ ɨɬɜɨɞɨɜ ɢ ɡɚɝɥɭɲёɧɧɵɯ 
ɲɬɭɰɟɪɨɜ, ɫɩɨɫɨɛɫɬɜɭɸɳɢɯ ɫɤɨɩɥɟɧɢɸ ɢ ɫɚɦɨɜɨɫɩɥɚɦɟɧɟɧɢɸ ɦɚɫɥɹɧɵɯ ɨɬ-
ɥɨɠɟɧɢɣ. 
Ⱥɪɦɚɬɭɪɚ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɚɹ ɧɚ ɬɪɭɛɨɩɪɨɜɨɞɚɯ, ɞɨɥɠɧɚ ɛɵɬɶ ɞɨɫɬɭɩɧɚ ɞɥɹ 
ɭɞɨɛɧɨɝɨ ɢ ɛɟɡɨɩɚɫɧɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɢ ɪɟɦɨɧɬɚ. 
ȼɟɧɬɢɥɢ, ɡɚɞɜɢɠɤɢ, ɤɥɚɩɚɧɵ ɞɨɥɠɧɵ ɛɵɬɶ ɢɫɩɪɚɜɧɵ ɢ ɨɛɟɫɩɟɱɢɜɚɬɶ 
ɜɨɡɦɨɠɧɨɫɬɶ ɛɵɫɬɪɨɝɨ ɢ ɧɚɞɟɠɧɨɝɨ ɩɪɟɤɪɚɳɟɧɢɹ ɞɨɫɬɭɩɚ ɜɨɡɞɭɯɚ. Ⱥɪɦɚɬɭɪɚ 
ɞɨɥɠɧɚ ɛɵɬɶ ɩɪɨɧɭɦɟɪɨɜɚɧɚ ɢ ɢɦɟɬɶ ɹɫɧɨ ɜɢɞɢɦɵɟ ɫɬɪɟɥɤɢ, ɭɤɚɡɵɜɚɸɳɢɟ 
ɧɚɩɪɚɜɥɟɧɢɟ ɜɪɚɳɟɧɢɹ ɦɚɯɨɜɢɤɨɜ, ɢ ɨɛɨɡɧɚɱɟɧɢɹ "ɨɬɤɪɵɬɨ", "ɡɚɤɪɵɬɨ". 
ɇɚ ɜɫɟɯ ɜɨɡɞɭɯɨɩɪɨɜɨɞɚɯ ɞɨɥɠɧɵ ɛɵɬɶ ɧɚɧɟɫɟɧɵ ɫɬɪɟɥɤɢ, ɭɤɚɡɵɜɚɸɳɢɟ 
ɧɚɩɪɚɜɥɟɧɢɟ ɞɜɢɠɟɧɢɹ ɪɚɛɨɱɟɣ ɫɪɟɞɵ. 
Ɍɟɯɧɢɱɟɫɤɨɟ ɨɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɧɢɟ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɞɨɥɠɧɨ ɩɪɨɢɡɜɨɞɢɬɶɫɹ 
ɚɞɦɢɧɢɫɬɪɚɰɢɟɣ ɩɪɟɞɩɪɢɹɬɢɹ ɜ ɫɥɟɞɭɸɳɢɟ ɫɪɨɤɢ: 
ɧɚɪɭɠɧɵɣ ɨɫɦɨɬɪ ɨɬɤɪɵɬɵɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ, ɧɚɯɨɞɹɳɢɯɫɹ ɩɨɞ ɪɚɛɨɱɢɦ 
ɞɚɜɥɟɧɢɟɦ, ɧɟ ɪɟɠɟ ɨɞɧɨɝɨ ɪɚɡɚ ɜ ɝɨɞ; 
ɝɢɞɪɚɜɥɢɱɟɫɤɨɟ ɢɫɩɵɬɚɧɢɟ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɧɚ ɩɪɨɱɧɨɫɬɶ ɢ ɩɥɨɬɧɨɫɬɶ 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɞɚɜɥɟɧɢɟɦ 1,25 ɪɚɛɨɱɟɝɨ, ɧɨ ɧɟ ɦɟɧɟɟ 2 ɤɝɫ/ɫɦ2: 
ɚ) ɩɟɪɟɞ ɩɭɫɤɨɦ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ; 
ɛ) ɩɨɫɥɟ ɪɟɦɨɧɬɚ, ɫɜɹɡɚɧɧɨɝɨ ɫɨ ɫɜɚɪɤɨɣ ɫɬɵɤɨɜ; 
ɜ) ɬɚɤɠɟ ɩɪɢ ɩɭɫɤɟ ɜɨɡɞɭɯɨɩɪɨɜɨɞɨɜ ɜ ɪɚɛɨɬɭ ɩɨɫɥɟ ɧɚɯɨɠɞɟɧɢɹ ɢɯ ɜ 
ɤɨɧɫɟɪɜɚɰɢɢ ɛɨɥɟɟ ɨɞɧɨɝɨ ɝɨɞɚ. 
ɉɪɨɛɧɨɟ ɞɚɜɥɟɧɢɟ ɩɪɢ ɝɢɞɪɚɜɥɢɱɟɫɤɨɦ ɢɫɩɵɬɚɧɢɢ ɞɨɥɠɧɨ ɜɵɞɟɪɠɢɜɚɬɶɫɹ 
ɜ ɬɟɱɟɧɢɟ 5 ɦɢɧɭɬ, ɩɨɫɥɟ ɱɟɝɨ ɞɚɜɥɟɧɢɟ ɫɧɢɠɚɟɬɫɹ ɞɨ ɪɚɛɨɱɟɝɨ.  
ɉɪɢ ɪɚɛɨɱɟɦ ɞɚɜɥɟɧɢɢ ɩɪɨɢɡɜɨɞɢɬɫɹ ɨɫɦɨɬɪ ɬɪɭɛɨɩɪɨɜɨɞɚ. 
Ɋɟɡɭɥɶɬɚɬɵ ɢɫɩɵɬɚɧɢɹ ɫɱɢɬɚɸɬɫɹ ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɵɦɢ, ɟɫɥɢ ɜɨ ɜɪɟɦɹ 
ɢɫɩɵɬɚɧɢɹ ɧɟ ɩɪɨɢɡɨɲɥɨ ɩɚɞɟɧɢɹ ɞɚɜɥɟɧɢɹ ɩɨ ɦɚɧɨɦɟɬɪɭ, ɚ ɜ ɫɜɚɪɧɵɯ ɲɜɚɯ, 
ɬɪɭɛɚɯ, ɤɨɪɩɭɫɚɯ, ɚɪɦɚɬɭɪɟ ɧɟ ɨɛɧɚɪɭɠɟɧɨ ɩɪɢɡɧɚɤɨɜ ɪɚɡɪɵɜɚ, ɬɟɱɢ ɢ ɡɚɩɨɬɟ-
ɜɚɧɢɹ.  
ɉɪɢ ɦɢɧɭɫɨɜɵɯ ɬɟɦɩɟɪɚɬɭɪɚɯ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ ɝɢɞɪɚɜɥɢɱɟɫɤɢɟ 
ɢɫɩɵɬɚɧɢɹ ɩɪɨɢɡɜɨɞɹɬɫɹ ɝɨɪɹɱɟɣ ɜɨɞɨɣ ɫ ɧɟɦɟɞɥɟɧɧɵɦ ɫɥɢɜɨɦ ɟɟ ɩɨɫɥɟ 
ɢɫɩɵɬɚɧɢɹ. 
Ɂɚɩɢɫɢ ɨ ɩɪɨɢɡɜɟɞɟɧɧɵɯ ɱɢɫɬɤɟ ɜɨɡɞɭɯɨɩɪɨɜɨɞɨɜ, ɨɫɦɨɬɪɟ, ɬɟɤɭɳɟɦ 
ɪɟɦɨɧɬɟ, ɚ ɬɚɤɠɟ ɪɟɡɭɥɶɬɚɬɵ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɢɫɩɵɬɚɧɢɹ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɞɨɥɠɧɵ 
ɡɚɧɨɫɢɬɶɫɹ ɜ ɠɭɪɧɚɥ ɪɟɦɨɧɬɨɜ ɤɨɦɩɪɟɫɫɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ ɢ ɫ ɨɞɧɨɜɪɟɦɟɧɧɵɦ 
ɫɨɫɬɚɜɥɟɧɢɟɦ ɚɤɬɚ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɮɨɪɦɵ. 
ȼɨ ɜɪɟɦɹ ɪɟɦɨɧɬɚ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɪɟɦɨɧɬɢɪɭɟɦɚɹ ɱɚɫɬɶ ɞɨɥɠɧɚ ɨɬ-





Ⱦɥɹ ɫɝɥɚɠɢɜɚɧɢɹ ɩɭɥɶɫɚɰɢɣ ɞɚɜɥɟɧɢɣ ɫɠɚɬɨɝɨ ɜɨɡɞɭɯɚ ɢɥɢ ɝɚɡɚ ɜ 
ɤɨɦɩɪɟɫɫɨɪɧɨɣ ɭɫɬɚɧɨɜɤɟ ɫɥɟɞɭɟɬ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɜɨɡɞɭɯɨɫɛɨɪɧɢɤɢ ɢɥɢ 
ɝɚɡɨɫɛɨɪɧɢɤɢ (ɛɭɮɟɪɧɵɟ ɟɦɤɨɫɬɢ). 
ȼɨɡɞɭɯɨɫɛɨɪɧɢɤ ɫɥɟɞɭɟɬ ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɧɚ ɮɭɧɞɚɦɟɧɬ ɜɧɟ ɡɞɚɧɢɹ 
ɤɨɦɩɪɟɫɫɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ ɢ ɨɝɪɚɠɞɚɬɶ. 
Ɏɭɧɞɚɦɟɧɬ ɜɨɡɞɭɯɨɫɛɨɪɧɢɤɚ ɞɨɥɠɟɧ ɜɵɞɟɪɠɢɜɚɬɶ ɦɚɫɫɭ ɜɨɡɞɭɯɨɫɛɨɪɧɢɤɚ 
ɡɚɩɨɥɧɟɧɧɨɝɨ ɜɨɞɨɣ ɩɪɢ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɢɫɩɵɬɚɧɢɹɯ. 
Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɜɨɡɞɭɯɨɫɛɨɪɧɢɤɚɦɢ ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɦɟɧɟɟ 1,5 ɦ, ɚ 
ɦɟɠɞɭ ɜɨɡɞɭɯɨɫɛɨɪɧɢɤɨɦ ɢ ɫɬɟɧɨɣ ɡɞɚɧɢɹ - ɧɟ ɦɟɧɟɟ 1,0 ɦ. 
Ɉɝɪɚɠɞɟɧɢɟ ɜɨɡɞɭɯɨɫɛɨɪɧɢɤɚ ɞɨɥɠɧɨ ɧɚɯɨɞɢɬɶɫɹ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɧɟ ɦɟɧɟɟ 
2 ɦ ɨɬ ɜɨɡɞɭɯɨɫɛɨɪɧɢɤɚ ɜ ɫɬɨɪɨɧɭ ɩɪɨɟɡɞɚ ɢɥɢ ɩɪɨɯɨɞɚ. 
Ⱦɨɩɭɫɤɚɟɬɫɹ ɜ ɨɛɨɫɧɨɜɚɧɧɵɯ ɫɥɭɱɚɹɯ ɩɪɢɫɨɟɞɢɧɟɧɢɟ ɤ ɨɞɧɨɦɭ 
ɜɨɡɞɭɯɨɫɛɨɪɧɢɤɭ ɧɟɫɤɨɥɶɤɢɯ ɤɨɦɩɪɟɫɫɨɪɨɜ ɫ ɭɫɬɚɧɨɜɤɨɣ ɧɚ ɧɚɝɧɟɬɚɬɟɥɶɧɵɯ 
ɥɢɧɢɹɯ ɨɛɪɚɬɧɵɯ ɤɥɚɩɚɧɨɜ ɢ ɡɚɩɨɪɧɨɣ ɚɪɦɚɬɭɪɵ. ɉɟɪɟɞ ɡɚɩɨɪɧɨɣ ɚɪɦɚɬɭɪɨɣ ɧɚ 
ɧɚɝɧɟɬɚɬɟɥɶɧɵɯ ɥɢɧɢɹɯ ɫɥɟɞɭɟɬ ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɟ ɤɥɚɩɚɧɵ. 
Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɩɟɪɢɨɞɢɱɟɫɤɢɯ ɨɫɦɨɬɪɨɜ ɢ ɪɟɦɨɧɬɨɜ ɜɨɡɞɭɯɨɫɛɨɪɧɢɤɨɜ 
ɧɟɨɛɯɨɞɢɦɨ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɨɬɤɥɸɱɟɧɢɹ ɨɬ ɫɟɬɢ ɤɚɠɞɨɝɨ ɢɡ ɧɢɯ. 
 
9.5 Ʉɨɧɬɪɨɥɶ ɫɨɫɬɨɹɧɢɹ ɢ ɫɢɫɬɟɦɚ ɡɚɳɢɬ 
 
ȼ ɩɧɟɜɦɨɯɨɡɹɣɫɬɜɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɤɨɧɬɪɨɥɶ ɧɚɞ ɬɚɤɢɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɤɚɤ: 
-Ⱦɚɜɥɟɧɢɟ ɜ ɜɨɡɞɭɯɨɫɛɨɪɧɢɤɚɯ, ɦɚɝɢɫɬɪɚɥɶɧɵɯ ɜɨɡɞɭɯɨɩɪɨɜɨɞɚɯ, ɧɚ 
ɤɚɠɞɨɣ ɫɬɭɩɟɧɢ ɫɠɚɬɢɹ, ɦɚɫɥɚ, ɬɟɯɧɢɱɟɫɤɨɣ ɨɯɥɚɠɞɚɸɳɟɣ ɜɨɞɵ ɧɚ ɜɯɨɞɟ. 
-Ɍɟɦɩɟɪɚɬɭɪɚ ɩɨɫɥɟ ɤɚɠɞɨɣ ɫɬɭɩɟɧɢ ɫɠɚɬɢɹ ɤɨɦɩɪɟɫɫɨɪɚ, ɥɭɛɪɢɤɚɬɨɪɚ ɜ 
ɤɚɪɬɟɪɟ ɤɨɦɩɪɟɫɫɨɪɚ. 
-Ɋɚɫɯɨɞ ɦɚɫɥɚ ɥɭɛɪɢɤɚɬɨɪɚ ɢ ɬɟɯɧɢɱɟɫɤɨɣ ɨɯɥɚɠɞɚɸɳɟɣ ɜɨɞɵ. 
-ɇɚɩɪɹɠɟɧɢɟ ɧɚ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟ ɤɨɦɩɪɟɫɫɨɪɚ, ɜ ɰɟɩɹɯ ɚɜɬɨɦɚɬɢɤɢ. 
Ʉɨɧɬɪɨɥɶ ɫɨɫɬɨɹɧɢɹ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɷɥɟɤɬɪɨɤɨɧɬɚɤɬɧɵɯ 
ɦɚɧɨɦɟɬɪɨɜ, ɬɟɪɦɨɦɟɬɪɨɜ ɦɚɧɨɦɟɬɪɢɱɟɫɤɢɣ, ɬɟɪɦɨɷɥɟɤɬɪɢɱɟɫɤɢɟ 
ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɢ ɌɏɄ. 
Ʉɨɧɬɪɨɥɶ ɫɨɫɬɨɹɧɢɹ ɤɨɦɩɪɟɫɫɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ 40ɤɝɫ/ɫɦ2 
ɇɚ ɳɢɬɚɯ ɩɪɢɛɨɪɨɜ ɤɚɠɞɨɝɨ ɤɨɦɩɪɟɫɫɨɪɚ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɪɹɞɨɦ ɫɨ 
ɲɤɚɮɚɦɢ ɭɩɪɚɜɥɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɤɨɦɩɪɟɫɫɨɪɨɜ ɭɫɬɚɧɨɜɥɟɧɵ ɫɥɟɞɭɸɳɢɟ 
ɤɨɧɬɪɨɥɶɧɨ-ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɩɪɢɛɨɪɵ: 
- ɬɪɢ ɷɥɟɤɬɪɨɤɨɧɬɚɤɬɧɵɯ ɦɚɧɨɦɟɬɪɚ, ɤɨɧɬɪɨɥɢɪɭɸɳɢɯ ɞɚɜɥɟɧɢɟ ɜɨɡɞɭɯɚ 
ɩɨ ɫɬɭɩɟɧɹɦ ɢ ɦɚɫɥɚ ɜ ɤɚɪɬɟɪɟ ɤɨɦɩɪɟɫɫɨɪɚ; 
- ɨɞɢɧ ɷɥɟɤɬɪɨɤɨɧɬɚɤɬɧɵɣ ɬɟɪɦɨɦɟɬɪ, ɤɨɧɬɪɨɥɢɪɭɸɳɢɣ ɬɟɦɩɟɪɚɬɭɪɭ 
ɦɚɫɥɚ. 
Ⱦɚɬɱɢɤ ɬɟɦɩɟɪɚɬɭɪɵ ɦɚɫɥɚ ɨɛɟɫɩɟɱɢɜɚɟɬ ɚɜɬɨɦɚɬɢɱɟɫɤɭɸ ɨɫɬɚɧɨɜɤɭ ɩɪɢ 
ɩɨɜɵɲɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ ɦɚɫɥɚ ɜɵɲɟ ɞɨɩɭɫɬɢɦɵɯ ɩɪɟɞɟɥɨɜ.  




- ɜɤɥɸɱɟɧɢɟ ɪɚɛɨɱɟɝɨ ɤɨɦɩɪɟɫɫɨɪɚ ɩɪɢ Ɋ=38,5 ɤȽɫ/ɫɦ2 ɢ ɟɝɨ ɨɬɤɥɸɱɟɧɢɟ 
ɩɪɢ Ɋ=40,0 ɤȽɫ/ɫɦ2  ɬɟɯɧɢɱɟɫɤɢɣ ɜɨɡɞɭɯ Ɇɇɍ-25/2-40; 
- ɜɤɥɸɱɟɧɢɟ ɪɟɡɟɪɜɧɨɝɨ ɤɨɦɩɪɟɫɫɨɪɚ ɩɪɢ Ɋ=38 ɤȽɫ/ɫɦ2 ɢ ɟɝɨ ɨɬɤɥɸɱɟɧɢɟ 
ɩɪɢ Ɋ=40,0 ɤȽɫ/ɫɦ2 ɬɟɯɧɢɱɟɫɤɢɣ ɜɨɡɞɭɯ Ɇɇɍ-25/2-40; 
 - ɫɢɝɧɚɥɢɡɚɰɢɹ ɧɟɧɨɪɦɚɥɶɧɨɝɨ ɞɚɜɥɟɧɢɹ ɜ ɦɚɝɢɫɬɪɚɥɢ ɬɟɯɧɢɱɟɫɤɢɣ ɜɨɡɞɭɯ 
Ɇɇɍ-25/2-40 Ɋ=37,5 ɤȽɫ/ɫɦ2, Ɋ=41 ɤȽɫ/ɫɦ2; 
- ɜɤɥɸɱɟɧɢɟ  ɤɨɦɩɪɟɫɫɨɪɚ ɜ ɚɜɬɨɦɚɬɢɱɟɫɤɨɦ ɪɟɠɢɦɟ Ɋ=38,5 ɤȽɫ/ɫɦ2, 
Ɋ=40,0 ɤȽɫ/ɫɦ2 ;  
- ɜɤɥɸɱɟɧɢɟ ɪɚɛɨɱɟɝɨ ɤɨɦɩɪɟɫɫɨɪɚ ɩɪɢ Ɋ=38,5 ɤȽɫ/ɫɦ2 ɢ ɟɝɨ ɨɬɤɥɸɱɟɧɢɟ 
ɩɪɢ Ɋ=40,0 ɤȽɫ/ɫɦ2  ɬɟɯɧɢɱɟɫɤɢɣ ɜɨɡɞɭɯ ɪɟɫɢɜɟɪɨɜ ɋɄ; 
- ɗɄɆ ɤɨɧɬɪɨɥɹ ɞɚɜɥɟɧɢɹ ɜ ɦɚɝɢɫɬɪɚɥɢ 40 ɤȽɫ/ɫɦ2 ɪɟɫɢɜɟɪɨɜ ɋɄ, ɭɫɬɚɜɤɚ 
ɧɟɧɨɪɦɚɥɶɧɨɝɨ ɞɚɜɥɟɧɢɹ 41,5 ɤȽɫ/ɫɦ2. 
Ʉɨɧɬɪɨɥɶ ɫɨɫɬɨɹɧɢɹ ɤɨɦɩɪɟɫɫɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ 8ɤɝɫ/ɫɦ2 
- ɦɚɧɨɦɟɬɪɢɱɟɫɤɢɟ ɬɟɪɦɨɦɟɬɪɵ, ɨɫɭɳɟɫɬɜɥɹɸɳɢɟ ɤɨɧɬɪɨɥɶ ɬɟɦɩɟɪɚɬɭɪɵ 
ɜɨɡɞɭɯɚ 1,2 ɫɬɭɩɟɧɟɣ;  
- ɗɄɆ - ɷɥɟɤɬɪɨɤɨɧɬɚɤɬɧɵɣ ɦɚɧɨɦɟɬɪ ɤɨɧɬɪɨɥɹ ɞɚɜɥɟɧɢɹ ɦɚɫɥɚ; 
- ɦɚɧɨɦɟɬɪɵ, ɩɨɤɚɡɵɜɚɸɳɢɟ ɞɚɜɥɟɧɢɟ ɜɨɡɞɭɯɚ ɜ 1,2 ɫɬɭɩɟɧɹɯ.  
ɇɚ ɳɢɬɟ ɦɚɧɨɦɟɬɪɨɜ ɤɨɦɩɪɟɫɫɨɪɧɨɣ ɫɬɚɧɰɢɢ ɭɫɬɚɧɨɜɥɟɧɵ 
ɷɥɟɤɬɪɨɤɨɧɬɚɤɬɧɵɟ ɦɚɧɨɦɟɬɪɵ ɚɜɬɨɦɚɬɢɤɢ ɭɩɪɚɜɥɟɧɢɹ ɫɨ ɫɥɟɞɭɸɳɢɦɢ 
ɭɫɬɚɜɤɚɦɢ: 
- ɜɤɥɸɱɟɧɢɟ ɪɚɛɨɱɟɝɨ ɤɨɦɩɪɟɫɫɨɪɚ ɩɪɢ Ɋ=6,5 ɤȽɫ/ɫɦ2 ɢ ɟɝɨ ɨɬɤɥɸɱɟɧɢɟ ɩɪɢ 
Ɋ=8,0 ɤȽɫ/ɫɦ2, 
- ɜɤɥɸɱɟɧɢɟ ɪɟɡɟɪɜɧɨɝɨ ɤɨɦɩɪɟɫɫɨɪɚ ɩɪɢ Ɋ=6,0 ɤȽɫ/ɫɦ2 ɢ ɟɝɨ ɨɬɤɥɸɱɟɧɢɟ 
ɩɪɢ Ɋ=8,0 ɤȽɫ/ɫɦ2, 
- ɫɢɝɧɚɥɢɡɚɰɢɹ ɚɜɚɪɢɣɧɨɝɨ ɩɨɧɢɠɟɧɢɹ ɞɚɜɥɟɧɢɹ ɜɨɡɞɭɯɚ ɩɪɢ Ɋ=5,5 ɤȽɫ/ɫɦ2 




















ȼ ɩɪɨɟɤɬɟ ɪɚɫɫɱɢɬɚɧɵ ɢ ɨɩɪɟɞɟɥɟɧɵ ɨɫɧɨɜɧɵɟ ɷɥɟɦɟɧɬɵ ɢ ɩɚɪɚɦɟɬɪɵ 
Ʉɥɸɱɟɜɫɤɨɣ Ƚɗɋ ɧɚ ɪɟɤɟ Ɍɨɦɶ, ɹɜɥɹɸɳɢɦɫɹ ɫɨɨɪɭɠɟɧɢɟɦ I ɤɥɚɫɫɚ. 
 ɇɚ ɩɟɪɜɨɦ ɷɬɚɩɟ ɧɚ ɨɫɧɨɜɟ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ ɞɚɧɧɵɯ ɛɵɥɢ ɨɩɪɟɞɟɥɟɧɵ 
ɡɧɚɱɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɱɟɬɧɵɯ ɪɚɫɯɨɞɨɜ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 
0,1%, ɩɨɜɟɪɨɱɧɨɝɨ 0,01% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ: Q0,1% = 6194 ɦ3/ɫ, Q0,01% = 7242 ɦ3/ɫ. 
 ȼ ɯɨɞɟ ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ ɧɚ ɨɫɧɨɜɟ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɩɨ 
ɷɧɟɪɝɨɫɢɫɬɟɦɟ ɢ ɝɢɞɪɨɥɨɝɢɢ ɛɵɥɚ ɜɵɛɪɚɧɚ ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ 
Ʉɥɸɱɟɜɫɤɨɣ Ƚɗɋ, ɚ ɬɚɤɠɟ ɨɩɪɟɞɟɥɟɧɚ ɡɨɧɚ ɟɟ ɪɚɛɨɬɵ ɜ ɫɭɬɨɱɧɵɯ ɝɪɚɮɢɤɚɯ 
ɧɚɝɪɭɡɤɢ ɞɥɹ ɡɢɦɵ ɢ ɥɟɬɚ. ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɫɨɫɬɚɜɢɥɚ 513 Ɇȼɬ. 
Ɉɩɪɟɞɟɥɟɧ ɭɪɨɜɟɧɶ ɦɟɪɬɜɨɝɨ ɨɛɴɟɦɚ, ɨɬɦɟɬɤɚ ɤɨɬɨɪɨɝɨ ɪɚɜɧɚ 179,23 ɦ. 
ɉɨɥɟɡɧɵɣ ɨɛɴɟɦ ɫɨɫɬɚɜɥɹɟɬ 9,8 ɤɦ3. ɉɪɨɢɡɜɟɞɟɧɚ ɨɰɟɧɤɚ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɟɣ 
ɜɵɪɚɛɨɬɤɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɤɨɬɨɪɚɹ ɫɨɫɬɚɜɢɥɚ 2,3 ɦɥɪɞ. ɤȼɬ·ɱ. 
 ɇɚ ɬɪɟɬɶɟɦ ɷɬɚɩɟ ɛɵɥɨ ɨɩɪɟɞɟɥɟɧɨ ɨɩɬɢɦɚɥɶɧɨɟ ɱɢɫɥɨ ɢ ɬɢɩ 
ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. Ⱦɥɹ ɷɬɨɝɨ ɛɵɥɚ ɩɨɫɬɪɨɟɧɚ ɨɛɥɚɫɬɶ ɞɨɩɭɫɬɢɦɵɯ 
ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ (ɪɟɠɢɦɧɨɟ ɩɨɥɟ ɩɨ ɧɚɩɨɪɭ ɢ ɪɚɫɯɨɞɭ), ɧɚ ɤɨɬɨɪɨɣ ɨɩɪɟɞɟɥɟɧɵ 
ɫɥɟɞɭɸɳɢɟ ɧɚɩɨɪɵ:  
 ɦɚɤɫɢɦɚɥɶɧɵɣ Hmax = 39,8 ɦ; 
 ɪɚɫɱɟɬɧɵɣ  Hɪɚɫɱ =22,7 ɦ; 
 ɦɢɧɢɦɚɥɶɧɵɣ  Hmin = 20,0 ɦ. 
 Ɇɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɜɫɟ ɚɝɪɟɝɚɬɵ Ƚɗɋ Qmax, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɪɚɫɱɟɬɧɨɦɭ ɧɚɩɨɪɭ, ɫɨɫɬɚɜɥɹɟɬ 1512 ɦ3/ɫ.  
 ɉɪɢ ɜɵɛɨɪɟ ɬɭɪɛɢɧ ɪɚɫɫɦɚɬɪɢɜɚɥɨɫɶ ɞɜɚ ɜɚɪɢɚɧɬɚ ɉɅ 40ɚ-ȼ ɢ ɉɅ40ɛ-ȼ ɫ 
ɪɚɡɧɵɦɢ ɞɢɚɦɟɬɪɚɦɢ. ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɫɱɟɬɨɜ ɛɵɥ ɨɩɪɟɞɟɥɟɧ ɨɩɬɢɦɚɥɶɧɵɣ 
ɜɚɪɢɚɧɬ ɫ ɲɟɫɬɶɸ ɝɢɞɪɨɚɝɪɟɝɚɬɚɦɢ, ɫ ɞɢɚɦɟɬɪɨɦ ɪɚɛɨɱɢɯ ɤɨɥɟɫ 8,0 ɦ (ɉɅ40ɚ-ȼ-
800). 
 ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɞɥɹ ɜɵɛɪɚɧɧɨɣ ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɨɣ ɬɭɪɛɢɧɵ ɫ 
ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɨɣ ɜɪɚɳɟɧɢɹ 83,3 ɨɛ/ɦɢɧ ɛɵɥ ɩɨɞɨɛɪɚɧ ɫɟɪɢɣɧɵɣ 
ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ ɋȼ-1160/180-72 ɫ ɧɨɦɢɧɚɥɶɧɨɣ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɶɸ 103,5 Ɇȼɬ.  
 Ⱦɚɥɟɟ ɛɵɥɚ ɜɵɛɪɚɧɚ ɫɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ Ƚɗɋ ɫ ɭɤɪɭɩɧɟɧɧɵɦɢ ɛɥɨɤɚɦɢ ɢ 
ɩɪɢɧɹɬɚ ɫɯɟɦɚ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɈɊɍ-220ɤȼ – «ɞɜɟ ɪɚɛɨɱɢɟ 
ɫɢɫɬɟɦɵ ɫɛɨɪɧɵɯ ɲɢɧ ɫ ɨɛɯɨɞɧɨɣ». ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɢ ɤɚɬɚɥɨɝɚɦ ɛɵɥɨ 
ɜɵɛɪɚɧɨ ɫɥɟɞɭɸɳɟɟ ɜɵɫɨɤɨɜɨɥɶɬɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ: ɛɥɨɱɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ 
ɌȾɐ-225000/220, ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɌɋɁ-2500/13,8, ɞɥɹ ȼɅɗɉ 
– ɫɬɚɥɟɚɥɸɦɢɧɟɜɵɟ ɩɪɨɜɨɞɚ ɦɚɪɤɢ Ⱥɋ 240/39.  
 ɉɨɫɥɟ ɜɵɛɨɪɚ ɨɫɧɨɜɧɨɝɨ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɛɵɥ ɪɚɫɫɦɨɬɪɟɧ 
ɨɛɹɡɚɬɟɥɶɧɵɣ ɩɟɪɟɱɟɧɶ ɭɫɬɪɨɣɫɬɜ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɢ ɚɜɬɨɦɚɬɢɤɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ 
ɫ ɉɍɗ, ɚ ɬɚɤɠɟ ɪɚɫɫɱɢɬɚɧɵ ɭɫɬɚɜɤɢ ɨɫɧɨɜɧɵɯ ɡɚɳɢɬ ɝɟɧɟɪɚɬɨɪɚ. 
 Ʉɨɦɩɨɧɨɜɤɚ ɝɢɞɪɨɭɡɥɚ ɛɵɥɚ ɩɪɢɧɹɬɚ ɩɪɢɩɥɨɬɢɧɧɨɣ. ȼɨɞɨɫɥɢɜɧɚɹ ɢ ɝɥɭɯɚɹ 
ɩɥɨɬɢɧɚ ɩɪɢɧɹɬɵ ɛɟɬɨɧɧɵɦɢ. Ɂɞɚɧɢɟ Ƚɗɋ – ɩɪɢɩɥɨɬɢɧɧɨɝɨ ɬɢɩɚ. 




– ɜɨɞɨɫɛɪɨɫɧɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ ɫ ɩɨɜɟɪɯɧɨɫɬɧɵɦ ɜɨɞɨɫɥɢɜɨɦ 
ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɩɪɨɮɢɥɹ – 54 ɦ; 
– ɫɬɚɧɰɢɨɧɧɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ – 223 ɦ; 
– ɝɥɭɯɚɹ ɩɪɚɜɨɛɟɪɟɠɧɚɹ ɢ ɥɟɜɨɛɟɪɟɠɧɚɹ ɛɟɬɨɧɧɵɟ ɩɥɨɬɢɧɵ; 
– ɡɞɚɧɢɟ Ƚɗɋ ɩɪɢɩɥɨɬɢɧɧɨɝɨ ɬɢɩɚ. 
 ɇɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɪɚɫɱɟɬɧɵɦ ɩɭɬɟɦ ɨɩɪɟɞɟɥɟɧɵ ɝɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ ɢ 
ɯɚɪɚɤɬɟɪɧɵɟ ɨɬɦɟɬɤɢ ɩɥɨɬɢɧɵ: 
– ɨɬɦɟɬɤɚ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ – 174 ɦ; 
– ɨɬɦɟɬɤɚ ɝɪɟɛɧɹ ɛɵɱɤɚ – 190 ɦ; 
– ɨɬɦɟɬɤɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ – 136 ɦ; 
– ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ ɩɨ ɨɫɧɨɜɚɧɢɸ – 36 ɦ; 
– ɤɨɥɢɱɟɫɬɜɨ ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ – 5; 
– ɲɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ – 16 ɦ; 
– ɲɢɪɢɧɚ ɫɨɨɪɭɠɟɧɢɹ ɩɨ ɝɪɟɛɧɸ – 12,2 ɦ; 
– ɜɵɫɨɬɚ ɫɨɨɪɭɠɟɧɢɹ – 54 ɦ; 
– ɬɨɥɳɢɧɚ ɛɵɱɤɚ – 3 ɦ; 
– ɩɪɨɬɹɠɟɧɧɨɫɬɶ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɜ ɫɬɜɨɪɟ – 514,5 ɦ. 
             ȼ ɤɚɱɟɫɬɜɟ ɝɚɫɢɬɟɥɹ ɷɧɟɪɝɢɢ ɩɨɬɨɤɚ ɛɵɥ ɜɵɛɪɚɧ ɨɬɥёɬ ɫɬɪɭɢ: 
– ɨɬɦɟɬɤɚ ɧɨɫɤɚ – 154 ɦ; 
– ɭɝɨɥ ɨɬɥёɬɚ ɫɬɪɭɢ – ͵Ͳ°; 
– ɞɚɥɶɧɨɫɬɶ ɨɬɛɪɨɫɚ ɫɬɪɭɢ – 84,73 ɦ. 
 Ⱦɥɹ ɭɦɟɧɶɲɟɧɢɹ ɜɟɥɢɱɢɧɵ ɩɪɨɬɢɜɨɞɚɜɥɟɧɢɹ ɭɫɬɪɨɟɧɚ ɰɟɦɟɧɬɚɰɢɨɧɧɚɹ 
ɡɚɜɟɫɚ ɧɚ ɝɥɭɛɢɧɭ 20 ɦɟɬɪ ɨɬɧɨɫɢɬɟɥɶɧɨ ɩɨɞɨɲɜɵ ɫɨɨɪɭɠɟɧɢɹ ɢ ɞɪɟɧɚɠ ɧɚ 
ɝɥɭɛɢɧɭ 10 ɦɟɬɪɨɜ ɨɬɧɨɫɢɬɟɥɶɧɨ ɩɨɞɨɲɜɵ ɫɨɨɪɭɠɟɧɢɹ. 
 ȼɨ ɢɡɛɟɠɚɧɢɟ ɧɟɞɨɩɭɫɬɢɦɨ ɛɨɥɶɲɢɯ ɧɚɩɪɹɠɟɧɢɣ, ɩɨɹɜɥɹɸɳɢɯɫɹ ɩɪɢ 
ɧɟɪɚɜɧɨɦɟɪɧɵɯ ɨɫɚɞɤɚɯ ɨɫɧɨɜɚɧɢɹ ɢ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɞɟɮɨɪɦɚɰɢɹɯ, ɜ 
ɪɚɡɥɢɱɧɵɯ ɱɚɫɬɹɯ ɬɟɥɚ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ, ɨɧɚ ɪɚɡɞɟɥɟɧɚ ɧɚ ɫɟɤɰɢɢ (ɲɢɪɢɧɨɣ 9,5 
ɦɟɬɪɨɜ) ɩɨɫɬɨɹɧɧɵɦɢ ɬɟɦɩɟɪɚɬɭɪɧɨ-ɨɫɚɞɨɱɧɵɦɢ ɲɜɚɦɢ.  
Ɍɚɤɠɟ ɜ ɷɬɨɦ ɪɚɡɞɟɥɟ ɩɪɨɢɡɜɟɞɟɧɚ ɨɰɟɧɤɚ ɩɪɨɱɧɨɫɬɢ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ 
ɩɥɨɬɢɧɵ ɩɪɢ ɨɫɧɨɜɧɨɦ ɢ ɨɫɨɛɨɦ ɫɨɱɟɬɚɧɢɹɯ ɧɚɝɪɭɡɨɤ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱɟɬɨɜ 
ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ ɫɨɫɬɚɜɥɹɟɬ 1,37 (ɧɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ 
ɞɥɹ ɫɨɨɪɭɠɟɧɢɣ I ɤɥɚɫɫɚ – 1,25). Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɥɨɬɢɧɚ Ʉɥɸɱɟɜɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ 
ɨɬɜɟɱɚɟɬ ɬɪɟɛɨɜɚɧɢɹɦ ɧɚɞɟɠɧɨɫɬɢ. ɉɪɢ ɪɚɫɱɟɬɟ ɩɥɨɬɢɧɵ ɧɚ ɩɪɨɱɧɨɫɬɶ 
ɫɠɢɦɚɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ ɧɟ ɩɪɟɜɵɲɚɸɬ ɤɪɢɬɢɱɟɫɤɢɯ ɡɧɚɱɟɧɢɣ, ɪɚɫɬɹɝɢɜɚɸɳɢɟ 
ɧɚɩɪɹɠɟɧɢɹ ɨɬɫɭɬɫɬɜɭɸɬ.  ɉɥɨɬɢɧɚ ɨɬɜɟɱɚɟɬ ɜɫɟɦ ɬɪɟɛɨɜɚɧɢɹɦ, 
ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɦɢ ɋɇɢɉ.  
 ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ ɪɚɫɫɦɨɬɪɟɧɵ 
ɦɟɪɨɩɪɢɹɬɢɹ ɨɪɝɚɧɢɡɚɰɢɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ. Ɍɚɤɠɟ ɩɟɪɟɱɢɫɥɟɧɵ ɦɟɪɨɩɪɢɹɬɢɹ 
ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɩɟɪɢɨɞ ɜɨɡɜɟɞɟɧɢɹ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɭɡɥɚ.  
 ɉɨ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɦ ɪɚɫɱɟɬɚɦ ɩɨɥɭɱɟɧɵ ɫɥɟɞɭɸɳɢɟ ɩɨɤɚɡɚɬɟɥɢ: 
 – ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ – 6 ɥɟɬ 9 ɦɟɫɹɰɟɜ;  
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ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ. ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɪɚɫɱɟɬ 
 
Ɍɚɛɥɢɰɚ Ⱥ.1 – Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɣ ɪɹɞ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɪɚɫɯɨɞɨɜ ɜɨɞɵ ɪ. Ɍɨɦɶ ɜ 
ɫɬɜɨɪɟ Ʉɥɸɱɟɜɫɤɨɣ Ƚɗɋ ɡɚ ɩɟɪɢɨɞ 1933-1982 ɝɝ. 
 
Ƚɨɞɵ I II III IV V VI VII VIII IX X XI XII Qcp. 
1933 187 162 143 1215 1815 1130 1005 985 875 540 179 196 703 
1934 180 151 145 295 2370 2165 1245 1135 930 875 345 230 839 
1935 207 179 167 527 3710 1965 1075 908 570 440 245 220 851 
1936 165 145 125 420 2635 3175 2750 1256 1045 655 435 287 1091 
1937 265 210 187 429 4715 3036 1907 1205 775 770 562 285 1196 
1938 229 207 179 1913 2780 2865 2415 1760 1245 1030 705 298 1302 
1939 310 255 218 1545 3135 1865 1729 1065 606 511 245 220 975 
1940 205 135 165 1415 2130 1835 1265 905 810 595 295 318 839 
1941 251 225 205 870 4515 3156 1860 1210 917 815 410 275 1226 
1942 275 225 205 855 3075 2135 1960 1465 755 917 477 355 1058 
1943 225 205 170 1355 2255 2175 1325 790 570 415 185 162 819 
1944 148 125 165 1275 1745 1915 1575 1151 770 625 228 166 824 
1945 160 145 105 1135 2175 1125 745 805 465 362 225 195 637 
1946 175 155 145 1225 1955 2665 1745 1429 1665 1455 665 380 1138 
1947 355 290 260 2315 1955 2310 1995 1718 1110 703 285 310 1134 
1948 262 225 280 1705 2865 2125 1835 1066 735 725 401 265 1041 
1949 255 225 180 1475 3015 2165 1675 955 751 615 235 242 982 
1950 210 185 186 495 3855 3285 1285 985 817 570 215 217 1025 
1951 165 155 126 1305 2185 1355 945 700 465 410 225 200 686 
1952 162 145 135 660 3073 2585 1925 1320 765 570 245 225 984 
1953 205 165 195 1545 2125 1835 927 755 505 425 225 179 757 
1954 170 155 135 295 3115 2815 2775 1195 1025 620 503 281 1090 
1955 195 160 150 1305 2755 1615 825 675 615 660 315 226 791 
1956 140 125 124 1435 1795 2085 1885 1045 1155 725 555 225 941 
1957 205 155 153 1685 2325 3355 1935 1405 1045 865 815 351 1191 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 
 
Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ Ⱥ.1 
Ƚɨɞɵ I II III IV V VI VII VIII IX X XI XII Qcp. 
1958 229 205 204 2025 3225 3755 3555 1976 1125 905 595 299 1508 
1959 190 185 185 1785 2835 2705 1870 1075 785 500 285 226 1052 
1960 185 175 170 755 3085 2865 2495 1555 1255 745 505 350 1178 
1961 270 245 240 2775 2215 2905 1985 1630 1275 906 445 365 1271 
1962 275 245 245 2165 2260 2035 955 755 515 465 225 205 862 
1963 175 173 315 775 1895 2315 1220 835 660 555 725 318 830 
1964 245 155 145 515 2845 1945 1485 955 595 415 265 205 814 
1965 190 165 169 1335 3085 1605 1000 590 915 725 385 293 871 
1966 215 205 185 1285 4285 3535 2315 1145 655 435 255 205 1227 
1967 165 145 155 995 1665 1415 1285 1885 1095 695 325 210 836 
1968 155 125 390 1785 2305 1600 875 695 525 435 225 200 776 
1969 145 115 125 1295 5055 4230 2285 1255 1155 1185 575 296 1476 
1970 225 195 215 2175 2295 3225 1810 1315 1015 945 425 295 1178 
1971 204 186 190 2051 2850 2407 1985 981 656 457 258 172 1033 
1972 161 141 141 1835 2490 1989 1657 1059 775 644 474 292 972 
1973 220 186 183 2219 2852 2847 2445 1288 786 576 354 232 1182 
1974 171 139 159 1832 1796 1495 819 573 542 843 289 187 737 
1975 159 140 140 1435 2020 3218 1793 877 565 633 338 167 957 
1976 170 121 136 1106 2472 1864 1315 1430 763 929 359 221 907 
1977 189 160 168 2370 2813 2292 1284 1154 906 809 553 217 1076 
1978 185 175 195 2265 2005 1635 1165 1118 690 551 385 206 881 
1979 205 185 185 805 3085 2605 1395 865 925 685 665 345 996 
1980 220 175 185 1105 1865 2015 1395 955 725 515 375 275 817 
1981 175 160 150 1385 1825 1435 1215 735 645 545 285 195 729 
1982 155 160 150 1550 1650 1665 845 865 515 555 465 165 728 
ɋɪ.ɦɟɫ 204 175 179 1366 2657 2327 1621 1109 821 671 385 249 980 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 
 
Ɍɚɛɥɢɰɚ Ⱥ.2 – Ɋɟɠɢɦ ɪɚɛɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ (ɧɟ ɜɵɩɨɥɧɹɟɬɫɹ) 














V, ɤɦ3 Zɜɛ 
ɧɚɱ, ɦ 
Zɜɛ 
ɤɨɧ, ɦ Zɫɪ, ɦ 
Zɧɛ, 




Ɇȼɬ Vɧɚɱ ∆V Vɤɨɧ 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 
XI 285 2 0 172 457 410 459 26,70 0,45 26,25 184 183,87 183,93 144,65 38,83 150 150 
XII 195 2 0 878 1073 410 1075 26,25 2,35 23,90 183,87 183,13 183,50 149,97 33,08 300 300 
I 175 2 0 940 1115 410 1117 23,90 2,52 21,38 183,13 182,07 182,60 150,31 31,84 300 300 
II 160 2 0 328 488 410 490 21,38 0,79 20,59 182,07 181,66 181,87 144,95 36,46 150 150 
III 150 2 0 258 408 410 410 20,59 0,69 19,90 181,66 181,27 181,47 144,17 36,85 127 ɩɨ ɜɯɤ 
IV 1385 2 0 -737 648 650 650 19,90 -1,91 21,81 181,27 182,28 181,77 146,42 34,90 191 ɩɨ ɜɯɤ 
V 1825 2 0 -1177 648 650 650 21,81 -3,15 24,96 182,28 183,48 182,88 146,42 36,01 197 ɩɨ ɜɯɤ 
VI 1435 2 0 -787 648 650 650 24,96 -2,04 27,00 183,48 184,08 183,78 146,42 36,91 202 ɩɨ ɜɯɤ 
VII 1215 2 0 -567 648 650 650 27,00 -1,52 28,52 184,08 184,52 184,30 146,42 37,43 205 ɩɨ ɜɯɤ 
VIII 735 2 0 -87 648 650 650 28,52 -0,23 28,75 184,52 184,59 184,56 146,42 37,69 207 ɩɨ ɜɯɤ 
IX 644 2 0 -236 408 410 410 28,75 -0,61 29,37 184,59 184,78 184,69 144,17 40,06 138 ɩɨ ɜɯɤ 















ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 
 
Ɍɚɛɥɢɰɚ Ⱥ.3 – Ɋɟɠɢɦ ɪɚɛɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ (ɜɵɩɨɥɧɹɟɬɫɹ) 















V, ɤɦ3 Zɜɛ 
ɧɚɱ, ɦ 
Zɜɛ 
ɤɨɧ, ɦ Zɫɪ, ɦ 
Zɧɛ, 




Ɇȼɬ Vɧɚɱ ∆V Vɤɨɧ 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 
XI 285 2 0 369 654 410 656 26,70 0,96 25,74 184 183,72 183,86 146,47 36,94 205 205 
XII 195 2 0 1189 1384 410 1386 25,74 3,18 22,56 183,72 182,61 183,16 152,39 30,32 355 355 
I 175 2 0 1326 1501 410 1503 22,56 3,55 19,01 182,61 180,72 181,66 153,26 27,96 355 355 
II 160 2 0 585 745 410 747 19,01 1,42 17,59 180,72 179,75 180,23 147,26 32,52 205 205 
III 150 2 0 258 408 410 410 17,59 0,69 16,90 179,75 179,23 179,49 144,17 34,87 120 ɩɨ ɜɯɤ 
IV 1385 2 0 -737 648 650 650 16,90 -1,91 18,81 179,23 180,59 179,91 146,42 33,04 181 ɩɨ ɜɯɤ 
V 1825 2 0 -1177 648 650 650 18,81 -3,15 21,96 180,59 182,35 181,47 146,42 34,60 190 ɩɨ ɜɯɤ 
VI 1435 2 0 -787 648 650 650 21,96 -2,04 24,00 182,35 183,16 182,75 146,42 35,89 197 ɩɨ ɜɯɤ 
VII 1215 2 0 -567 648 650 650 24,00 -1,52 25,52 183,16 183,65 183,41 146,42 36,54 201 ɩɨ ɜɯɤ 
VIII 735 2 0 -87 648 650 650 25,52 -0,23 25,76 183,65 183,72 183,69 146,42 36,82 202 ɩɨ ɜɯɤ 
IX 644 2 0 -236 408 410 410 25,76 -0,61 26,37 183,72 183,90 183,81 144,17 39,19 136 ɩɨ ɜɯɤ 















Ɉɤɨɧɱɚɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 
 
Ɍɚɛɥɢɰɚ Ⱥ.4 – Ɋɟɠɢɦ ɪɚɛɨɬɵ, ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ 
















V, ɤɦ3 Zɜɛ 
ɧɚɱ, ɦ 
Zɜɛ 
ɤɨɧ, ɦ Zɫɪ, ɦ 
Zɧɛ, 







Ɇȼɬ∙ɱ Vɧɚɱ ∆V Vɤɨɧ 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 
XI 374 2 0 279 653 410 655 26,70 0,72 25,98 184 183,79 183,89 146,46 36,98 205 205 147 
XII 292 2 0 1085 1377 410 1379 25,98 2,91 23,07 183,79 182,82 183,30 152,34 30,51 356 356 265 
I 211 2 0 1266 1477 410 1479 23,07 3,39 19,68 182,82 181,14 181,98 153,08 28,44 356 356 265 
II 191 2 0 538 729 410 731 19,68 1,30 18,38 181,14 180,30 180,72 147,12 33,15 205 205 138 
III 161 2 0 553 714 410 716 18,38 1,48 16,90 180,30 179,23 179,76 147,00 32,32 195 195 145 
IV 1837 2 0 -1085 752 650 754 16,90 -2,81 19,71 179,23 181,16 180,19 147,32 32,42 206 206 149 
V 2492 2 0 -1025 1467 650 1469 19,71 -2,75 22,45 181,16 182,56 181,86 153,01 28,40 353 353 263 
VI 1991 2 0 -740 1251 650 1253 22,45 -1,92 24,37 182,56 183,29 182,93 151,38 31,10 330 330 237 
VII 1659 2 0 -540 1119 650 1121 24,37 -1,45 25,82 183,29 183,74 183,52 150,34 32,73 310 310 231 
VIII 1060 2 0 -87 973 650 975 25,82 -0,23 26,05 183,74 183,81 183,78 149,16 34,16 282 282 209 
IX 754 2 0 -200 554 410 556 26,05 -0,52 26,57 183,81 183,96 183,88 145,57 37,86 178 178 128 
X 643 2 0 -60 583 410 585 26,57 -0,16 26,73 183,96 184,00 183,98 145,84 37,69 186 186 138 
ɋɭɦɦɚ 






















Ɍɚɛɥɢɰɚ ȼ.1 – ɍɫɬɚɜɤɢ 
Ɂɚɳɢɬɵ ɍɫɬɚɜɤɢ 






ɫɪɚɛɚɬɵɜɚɧɢɹ, ܫʠʟ.ʝ Ͳ,ͳ͸ ∙ ܫʜ. 0,576 Ⱥ Ʉɨɷɮɮɢɰɢɟɧɬ 
ɬɨɪɦɨɠɟɧɢɹ, ܭʡ Ͳ,͵ - ɍɫɬɚɜɤɚ 
ɧɚɱɚɥɶɧɨɝɨ 
ɬɨɪɦɨɠɟɧɢɹ, ܫʜʡ Ͳ,ͷ͵ ∙ ܫʜ 1,908 Ⱥ 





ܷ଴ ݐଵ ܷ଴ଵீ - 5 ȼ ݐଶ ܷ଴ଶீ - 10 ȼ ݐଷ ܷ଴ீ - 15 ȼ 
ܷ଴ଷ ݐ Ʉɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ, ܭʡ 1,2 - ɍɫɬɚɜɤɚ 
ɫɪɚɛɚɬɵɜɚɧɢɹ - 0,2ȼ 
Ɂɚɳɢɬɚ ɨɬ 
ɩɨɜɵɲɟɧɢɹ 




ɤ.ɡ. ɢ ɩɟɪɟɝɪɭɡɨɤ 
ܫଶ ɋɈ ܫଶʠʗʒʜ Ͳ,Ͳ͹ ∙ ܫʜ 0,252 Ⱥ ɉɈ ܫଶʞʢʠʙ Ͳ,ͳ͹ ∙ ܫʜ 0,612 Ⱥ 




ܫଵ ɋɈ ܫʠʗʒʜ ͳ,Ͳ͹ ∙ ܫʜ 3,852 Ⱥ ɉɈ ܫଵʞʢʠʙ ͳ,ͳ ∙ ܫʜ 3,96 Ⱥ ɈɌɋ ܫଵʝʡʠ ͳ,ʹʹͶ ∙ ܫʜʝʛ 4,406 Ⱥ Uɫɪ - 66,02 ȼ 
Ⱦɢɫɬɚɧɰɢɨɧɧɚɹ 
ɡɚɳɢɬɚ <ܼ 1 ɫɬɭɩɟɧɶ ܼூ 0,1 Ͳ,ͳͺͶ ʝˏ 2 
ɫɬɭɩɟɧɶ ܼூூ 0,38 0,699 Ɉɦ 
Ɂɚɳɢɬɚ ɪɨɬɨɪɚ ɨɬ 
ɩɟɪɟɝɪɭɡɤɢ ˓ܫ  ɋɈ ܫ௉ ʠʗʒʜ. ͳ,Ͳ͹ ∙ ܫʜʝʛ.ʟ 4,637 Ⱥ ɉɈ ܫ௉ ʞʢʠʙ. ͳ,ͳʹ ∙ ܫʜʝʛ.ʟ 4,853 Ⱥ Ɉɬɫɟɱɤɚ ܫ௉ ʞʢʠʙ. ʹ,ͳͻ ∙ ܫʜʝʛ.ʟ 9,490 Ⱥ 
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Кɥɸɱɟɜɫɤɚɹ ȽЭɋ ɧɚ ɪɟɤɟ Ɍɨɦɶ 
 
ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨщɧɨɫɬɶ Nɭɫɬ=513 Ɇȼɬ 
ɋɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ 













Ƚɪɚɮɢɤ ɫ  ɪɚɛɨɬɤɚ ɢ ɧɚɩɨɥɧɟɧɢɟ 
ɜɨɞɨɯɪɚɧɢɥɢщɚ
ɇɉɍ ɍɆɈ
Кɪɢɜɚɹ ɫɪɚɛɨɬɤɢ ɢ ɧɚɩɨɥɧɟɧɢɹ ɜɨɞ-щɚ 90% Кɪɢɜɚɹ ɫɪɚɛɨɬɤɢ ɢ ɧɚɩɨɥɧɟɧɢɹ ɜɨɞ-щɚ 50%






























Ȼɚɥɚɧɫ ɦɨщɧɨɫɬɢ  Кɥɸɱɟɜɫɤɨɣ ȽЭɋ
ɋɭщɟɫɬɜɭɸщɢɟ ɌЭɋ ɉɪɨɟɤɬɢɪɭɟɦɚɹ ȽЭɋ
ɇɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɌЭɋ Аɜɚɪɢɣɧɵɣ ɪɟɡɟɪɜ ɌЭɋ
































Сɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢя 11,6 
Пɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ, ɥɟɬ 6 ɥɟɬ 9 ɦɟɫ 
Сɪɟɞɧяя ɧɨɪɦɚ ɪɟɧɬɚɛɟɥɶɧɨɫɬɢ, % 45,87 
Чɢɫɬɵɣ ɩɪɢɜɟɞɟɧɧɵɣ ɞɨхɨɞ, ɦɥɧ.ɪɭɛ 13150 
Иɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ 1,33 
Сɟɛɟɫɬɨɢɦɨɫɬɶ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢя, ɪɭɛ/ɤȼɬ·ч 0,14 
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